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BREFACG.TO SECOND EDITION 

THfe continued defnand for this book has enabled me to revise it 
thoroughly in th$ light of recent changes. The opportunity has 
also been taken, of meeting a few suggestions made by appreciative 
critics. 

R. N. RUDMOSE BROWN. 

PREFACE TO. FIRST EDITION 

• 

This volume, attempts to give little more than an outline of the , 
principles of edonomic geography in a readable form. The scope* 
of the subject is liberally interpreted in the belief that ’the 
Meepei and wider the foundations the surer the edifice that 
can be built. For tjiis reason jevesal matters are touched on # 
which aie not often dealt with in works on economic geography. ' 
Statistical matter, as far as possible, ha$ been avoided as out 
of looping with the aim of the book. Moreover, statistics for 
recent ^*ears, even when available^ Tlo not illustrate the normal 
features of production ynd irade, owing to the dislocation caused 
by the ^r. 

It is hoped that the flowing chapters, by indicating t4iat there 
is moyc in ^he subject than the description of places #sfhd Hheir 
products, will help to justify the inclusionVf economic geogiaphy 
in"the higher branches of modern study. Properly understood and 
appreciated, economic geography is«a help m the solution of many 
of the poetical problems of the v time. 

The book should be Feid with the llelp^of a*goodjnodern atlas,* 
withoutVvhich no # volume on geography » complete. 

It *is impossible to acknowledge all tho sources to which J[ am 
indebted, byt # thc list of tfooks at *th£ end, although not exhaustive* 
includ^jtht principal worlds consisted. It may be added that 
intelligent yse*of the daily and jieriodical press is the best way to 
keep abreast* of developments. i>i .economic geography. 


R,N. R. B. 




CONTENTS 


Preface . * 

Introduction — Scope of Economic Geography — Man 
1 and Lis Environment . 

I. The Physical "Environment — Rocks and Soils — 
Clifiiate # . 

II. The Infjuence of Climate . . # 

IIJ. J*HE INFIUFNCE OF VEGETATION . # 

IV. The Infiuencf, ofjVnimal 1 iff. 

V.' Some Lhportant Crops — Food Crops and Stimuli 
VI S^me Important Crops -Industrial Crops . 


ants 


VII. 

an'. 

IX. 

: X. 
XI. 
£ii* 


Live Stock and Animal Products 


The Distribution of Minerals 
Sources OF*Mi:ciiA«icAif PotvF.R 
Location of Manufactures . 

The Distribution of Population* 

Labour . . . . • . 

xnf Race Transference and Colonization 

) XIV. ^ Transport and Communication — Land Transpoit — 
River Transport — Canals — Ocean Transport— Aerial 
•Transport — I’fcst, Telegraphs, and Languages 
X*. The Development and Course # of Trade — fiarlcr 
and Early Trade — Trade with the East — Oceanic 
Period — The Slave '£ra^e — North-East and North- 
West Passages — Modern* Trade .... 

• t 

•XVJ. #Tiie OrigIn and Growth of Towns . » . 

XVI ^ Trade Routes by Sea — Sail # jpd Steam^— Atlantic 
• Routes — Eastern Routes — Pauific Routes — Panama 
Routes . . . • • • 

XVIII. I#and RouTES~Europe-*-Alia . . # . 

•• • * 

XI^, Land Routes (continual) — Africa — Australia . • . 

XXL La Ad Routes (conynued) — Nortli America — South 
1 America •• • • • • .• . . 

Appendix — References to Books . . • 

^ # • • • • 


PA OK 
V 

1 

9 

lit 

25 

34 . 

49 

56 

61 

1 % 

82 

87 

95 

104 


117 


138 

157 


163 

1?9 

189 

197 

204 

206 . 




INTRODUCTION 


SCOPE OF ECONOMIC GEOGRAPHY 

Economic geography is that aspect of the subject which deate 
wSlTtheVinfluence o/ the environment, inorganic and organic, on 
the economic activities of man. As Mr. G. G. Chisholm has pointed 
out, it embraces all geographical conditions affecting the production* 
tran^porj^ and exchange of commodities. Tfiesc conditions* must 
be studied in the past as yrc\\ as the present in order that their 
changing nature may be appreciated and future possibilities fore- 
seen. Unless the subject is to be narrowly limited it includes that 
aspect of geography which deals with the settlement of lands, 
migrations of people, and the economic problems involved in the 
meeting of diverse rjLces. ^ # # 

• It is obvious that in a subject like geography, which considers 
the distribution of many different? kinds of phenomena, facts must 
be borrowed from other studies. The sciences of geology, rnetcor- 
ology # and biology are of chief imyflrtance, but metallurgy, ^econ- 
omics, anthropology Q.nd ^history give then contributions, and 
even pjjysiology helps. It remains for the geographer to treat 
these facts geographically. In this volume many facts a#c recorded 
whilst are^iot in themselves geographical, but their* gt;8graphical 
bearing is shown. An adequate knowledge? of the tributary sciences 
Ts helpful, but not essential, to the geographer : it is their conclusions 
which he requires. 

, Econ^[c # gbqgraphy, like other branches of the subject*, rnust 
hg , 4yp^ted^scieiitiikal]y ? ^y^jind^rffset must be ^tudicdL Thu* # 
^ , r the fa cts Jil Jogethgr and the structure qf,the 

*JSetantifle science is built. It promotes clear thinking to 

^Treatment y yn y T-vr • 

■ | Necessary distinguish between the science and its applica- 

tion. j^a cts ar^^rccorded, explanations* traced 
gnd w t endcpgj.es indicated, 'jhe applicat ion of tht^ principles 
dedulkjtl ma y or * may not follpw. The facts of the. conditions of 
the £rowfh of cotton, invqjving considerations oi soil, climate, 
labour, transport, markets, and perhaps tariffs, can be discovered 
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by an* examination of existing cotton lands. This kncfwledge # may 
then be applied*to the extension of cotton growing areas.^ ^Th e 
facts of colonization can be gathered from a survey of past a«d 
pi esent colonies. It remains to apply this iknowledge* to * the* ( 
settlement of new lands. The aim of the study to discover the 
facts and laws of economic geography and not primarily to pro- # 
mote commeijcc or to make money. These facts are, like all other 
knowledge, an asset in practical affairs^ but theit value in this 
respect depends on the intelligence with which they are applied* 

MAN *AND HIS ENVIRONMENT 

i 

Wherever man lives he has to adapt "himself to his surroundings 
in order to get the two fundamental necessities of food and shelter. 
'Hie need for clothing, which is a form of shelter, is decided by the 
climate. Physically an unequal match for the larger and quicker 
animals at whose mercy he was, primitive man had to fight* these 
with brains, or the human •race* would hare been lost. The 

flO'W ,*r 

adaptations to his conditions of life which man exhibits are 1101 
structigal but intellectual and occupational. These, in tlieir turn, 
react on This mental activities ancT influence his thought.* Each 
primitive occupation develops* its own characteristics in* man. 
There is a human nature for each and hot one for all in common. 
The hunt ft’s nature is to destroy, and death becomes hts ideal. 
The sheplfbr<J conserves and so idealizes li/e : age and experience, 
rat heir thaif youth and physical prowess, are respected.* Hen «2 his 
veneration for tradition, birth, and lineage. The agricultural 
nature is one q f construction and envelopment. It idealizes peace 
because war is incompatible with # the f fixity of agricultural life and 
is destructive of resources. In a similar rganner the urban nature, 
with its detachment from tjfb soil, tends to instability, new departures 
and a lack of attachment faith the past. It is no fnere coincidqpce 
that agricultural England*, in t^e main, fojlows one line of political 
tflought, and industrial England another, or that tht;, Scottish 
highlander and lowlandfr, front time immemorial, havea/aken 
divergent ^joints of view and seen little good in one aribjher^' It is* 
not an accident that Australia aild* British Columbia t*^ke similar 
attitudes towafrds Asiatic immigration, and it was no chance«that 
■ made the northern Sind southern states of America .fake* opposite 
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vievjgi on th£ question of slavery. These are but a few ex^fhples 
of political problems Vhich have their.roofs deep in Ihe environment 
an!l can be understood only by antudy of geographical relationships. 

Humafl society ii not an abstraction that can be studied apart 
tram the milieu in which it lives and works. Any attempt to do 
■fco by ignoring the agencies which mould it tends to invalid con- 
jclu^ons. Maify his work, and the place wjiere he lives* are parts of 
^ single study of much complexity. The human community is tt 
growth of th$ region it occupies. 

In the subtler fonns of its influence the impress and influence 
of the nqvironment may be overlooked. M^n speaks of his coi^ 

• • quest of Nature arwl imagines himself entirely a 

Environment free agent.* Hisjcon^^t of Nature means that 
he has found in some measure how to utilize the 
farces of Mature to his advantage and how to escape their detri- 

— mi fl , ,,,, i v h *** i-n W < +*•+.•* ****** w -*y, 

mental influences. He gains a certain mastery over energy and 
the power to direct ittolris well-being. Man is discoveringNature'-s 
laws, but he cannot make himself ah exception to their operation, 
fate tropics are still the tropics for all he can do. It is still im- 
possible to cultivate bananas in Ireland or vines in Lapland. 
M4h discovers the conditions oMife required by banana and 
vine,d)ut his cultivation of them is still confined to those regions 
which have the necessary climatic Conditions. • 

Railway routes in a mountainous district follow nior^or less the 
lines of farmer traffic #by valley and pass although fhey ’tunnel 
undfcr the summits. Africa still stands ^athwart the T>cean*route 
•from Europe to the East and the narrow isthmus of Suez still 
focuses traffic : the Suez Can^Ji is merely an improvement on the 
old overland route. In som$ ways mankind is more dependent 
dn his Environment thaji of old. Coal enters much more into the 
economy of civilized man year by yean, Dependence on imported, 
fond gives the inhabitants of Britain less freedom of movement, 


than use of local supplies. This # was Impressed on all dufing the 
period erf* severest rationing in war* ’ # 

AiWnost it may be said thaft man/among the more*favoured 
classy 6i ’civilized communities, has escaped the servitude of 
Nature. # £morfg more 'pritfirtfve people, Whether in the African 
forest or in the fields and Cities of western Europ#, man is still in 
tl]f grip t>f Jris environment and responds closely to its influence. * 
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It must J:>e borne in mind that material environment does not 

embrace all thf moulding yifluences. Less* obvioui and. j&qre t 
subtle are the traditions and social heritage «of ' 

^ 1 Tradhlong 1 a P eo P^ e - Escajrc from one material environment^ 
to, an other is possible, but emancipation from the 
tr aditions o f childhood agdiihs social code pf schooldays is singularly « 
di ffi cult. Th gse intangib le influences, for better, or for worse, 
aie jtUrbe. root of education in its widest sense,. In 0 the formative 
years of childhood and adolescence the imprint of the menftl’ 
atmosphere makes a deep and lasting marki The problems of 
human migration are oomplicated by the problems of the migration 
ol tradition, social* cocles and culture as a whole. • • 

i No doubt to a great extent the mental equipment of a people, 
as expressed in their beliefs, traditions, and prejudices, is the out- 
come of the material environment of the past. It is^the social 
heritage of the nation. That is why the social code is so full of 
anachronisms. Overloaded with the influences of the past,. it has 
nevei caught up on the existingcontfitiogs of life^ It binds the com- 
munity to a bygone era, and the results.of the physical and mentaf 
environment of to-day \?iil be absorbed into the social heritage 
only when«tlic age is past. If man has to struggle in the gpp«of 
physical nature he can at least discover the road of least resistance 
and pursue it to his advantage. His social environment is a more 
domineeiing master. A mountain range can be crossed by* path, 
a narrow strait can be tunnelled, and an arjd land can perhaps be 
irrigated, b*t*a breach of the social code, an offence against*the 
traditions of a people, or* an attack on the fabric of society brings, 
swift retribution in its train. It i^ beyond the province ol the 
geographer to analyse and estimate the forefe of the soqjal environ- 
ment, Wht its existence and importance are faetdrs which he must 

bear in mind. 

» < 

There is surely another side to all this : " That ro an, lilfe apy 
ot her vi gorous organism, is a forceful agent, full of effort and 
endeavour, often,' with a bow, sightly bent,” T hat is true, but It 
applies jather tftibfi individual, thaja to society a s a whole, 

lacks t he * 

afeJnchtrjd^jjUncludes,. Mankind, in built expo ses? the 
4^^fil.a9ltke.excejtion. The mean leydjn^njfflt:a freedom 
5 Uid intellectual force*of any community lags far behihd«tjie*few. 
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The^gfeograpjier has to deal with froups and not individuals : to 
> him at is the type of mean level of the community which Counts. 

is a lcbel against his. 

l Ayhjch often succeeds in crushing kw.- he becomes an organiifer 
■ and leader only in m&isurc as he escapes from one social environ- 
mint to another? in whieh his exceptional mental activity finds 
"favourable surrqpndings. 

At the sameetime, the reaction of man on his environment must 
not be overlooked. In tlfe reclamation of waste land, the irrigation 
■ ’ * of ^pserts or the sane planning of towns are exam- 
I^GSoCTaphy 1 P^ es of the application of geographical control to 
* ^ human well-being and advantage.* Gepgraphy cart 

j ffind an a mpler justification tjaan academic research when it becomes 
I formative and constructive. The utilitarian side of economic 
geography has been too much emphasized solely as an aspect of 
commerciafism. The function of geography is to explain and 

• interpret. Later comes the application of its principles to the 
betterment of mankind, not mercly t to the furtherance of money- 

. leaking. If geogra jliy teaches anything it is the insanity of the 
reckless exploitation of the world'* resources, organic and inorganic. 

^ is a prevalent habit to attribute to races, or supposed races, 
traits Snd characteristics which in aA\ probability are not inherent 
but aje merely expressions of the ipiprint of the 
Ilhm^eriBties env i ronment » ar *d in that respect are ngt peculiar 
to one race rather than another. The geographer 
must go fleeper and "seek the explanation of so^qjjted racial 
characteristics. 

.* Human races are biologically merely varieties of one species. 
There is a tendency tc* exaggerate the differences Detween them. 
It is not cerfain to what extertt racial characteristics are germinal 
variations in the species # or modification whiah occur in response * 

• to emfconment . 1 In any case, there i£ little evidence that racial 
I diH^rgnces are of much importance as adaptations to environment 
f nowadays ^ except as regards acciiir&tization. Uhder these otcuiji- 
‘ stances race^as comparatively lijtle geographical significance. On 

1 Fgfra farther consideration these problems reference shoifld be made 
to some wofkon fri&logy, e.g/, Heredity, by Prof. J. Xrthur Thomson, London, 
1919* or Evolution, by Prof. P.«Geddes and J. A. Thomsdn, in th'e Home 
k University Lilyary. # 
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the oth'er hand, there is the abundant proof of environment taking 
a moulding influence on man quite irrespective of race. Sections 
? of the sa me rsfce differ widely in mental cWacteilstics •jtoffex 
| di ffe r ent conditions of fife. Moreover, in a continent like Europe,, 
intermingling of races has gone on to such an extent that the task of - 
disentangling them is most perplexing , and controversial*. • It|is 
doubtful if any sure ground can be reached in an attempt to cor- * 
relate the racial elements of Europe with the mental attributes of 
its various peoples. * • . • . 

i At the same time, hfeidle, tjwJgny that cert^j^are mentally 
j higher than others, an d the differences appear to b e inherent. No 
* ohange of environment suggests that the negro can be raised to the 
level of the white man or that^the Australian aborigine carf develop 
intellectual powers. Variations in these human stocks, to cite 
onlj twoj, do not appear to be in\he direction of mental prowess. 

There is much need to revise the long accepted assertion thit 
nationality is an expression of race. t In the United States the , 
diverse racial elements of Europe in one, or at 
}| »nd°RaJe y most two 6 enrera ^ ons » f lose tlfeir old and assume 
a new nationality. Canada, Australia, and other 
self-governing dominions? each evolve a nationality distinct from 
those of their component rac^s. The various states of ®en&al 
America have strong national feelings, despite the races cofhmon 
to all. Slight racial differ enccs cannot explain the diversity in 
nationality of Scotland and Ireland. And the wide diffeftnee in 
outlook apd nationality between north Germany, Holland, and 
eastern England is far grater than can be explained bjr the Anall 
racial distinctions between those countries. A nation is born ob 


lives. • « 

language , less tHan racej^ P*re » 

Jt^o attribute a people gain oj losfe quicker than language. Lmguistic 

frontiers are unstable. t • 

• * 

Recent events have brought into prominence th$ whole question 
of nationality. Various writers h$.ve tried to find its basis, frfot 
only race and language but historv. tradition, and r&i&on have 

! Newbigm, A&s probably got neareslAaihe tmthJa. adm&fegjUl 
s thesef actors. butlaHPg.5jx ess.0R a CQ^urity Ql^Q^ogiifigntergts. 
isperhaRs at th e rootof natjgnabfy, and jfso, it sugg«t^|feat 
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3 j^ n<* an inunutg^j^ 

HoagR. Economic in terests may even overrule t^tion, Jv^LjS 
1 the of all other fibres m»the rabric of nationality. 

. "file geographer sees in the diversity of communities in the 
•inodem world a reflection of the diversity of physical and other 


j, • • cflnditions* which it is his task to recognize and 

* [ detemtoiti on s . tud y- He realizes that an y attempt to impress 
* • .uniformity on diverse communities is* dooihed t<^ 

failure because it ignores the fact that physical environment cannot 


be changed; *Geogr^phy emphasizes the individuality of every 
community. This individuality has a need foj expansion, which is 
admitted -when the principle of self-determirfht ion is recognized. * 
The difficulty in the application of this principle is the common 


human difficulty in knowing where to draw the line. Nationality 
is but on e degree in regional consciousness. Despised paroc hialism. 
county patrio t ism, nation al sentime nt^ and j>iidc in imperial 
•heritage are various steps. , While the smaller unities are very 
real the 'larger ones become somewha^ abstract, and the larger the 
unities the looser thl bonds. Powerful motives, whether in war 
or in commerce, may bind smaller into larger unities temporarily 


and^trengthen loose bonds for a time, but udder changed conditions 
the ties^lissolve. &n empire may hold together when the, daughter 
nations are linked Solely by ties of sefltiment to the motherland*but 
is more likely to split asunder if the shackles of a central bureau; 
cracky tr y to bind iC The nations of an empire grow more diverse 
in each generation and resist attempts to order the linesmen which 
their growth' is to proceed. , 

•A cojnmon interest bound together most of the nations of the 
world in the hSiropcan war, but tie League of Nations, ’which seemed 
so real iiUhoSe days, lacks vitality in time of peace. Political and 
commercial interests divide and subdivide communities when not 


commoft purpose unites them. The immediate interfists of nation, 
prowice, regi&n,* and city then find * expression. Geography 

ISMtoitoE rcmaBLssBSsb^^ Its . 

of mankind, W that intfimat ionalizat ioik in so far as it attempts 

'MV*** - „*• J j y'V*" ,vt /- % 




T.HE- PRINCIPLES OF 
ECONOMIC GEOGRAPHY 

CHAPTER I 

THE PHYSICAL ENVIRONMENT 

«OCKS AND SOILS 

Dry land .covers only about one-fourth of the* total surface of the 
globe f tWo-thirds of the land lie iA the northern hemisphere 
Australia and Antarctica are the only two conti- 
nents which are entirely within the southern 
hemisphere. 

on the surface of the globe determined that human 

w . «. .■«. % ^ - T Li ^ n nrrtfR. i_ »/*»*« 

development should make most progress north of the equator. 
Furthermore, the land masses in tne northern hemisphere are more 
or less close to one another, while t^iose in the southern hemisphere 
are separated by wide stretches of ocean. Africa, South America, 
and # Auftralia are each in closer relations with the lancfe of the 
northeA hemisphere than with one fmother. • 

In every land mass,* for which continent and island are but 
relative ferms, certain types of land forms can be recognized. 

• Mountain, valley, plain, and plateau sffce terms 
/ LuSP Forms which express to everyone familiar images. Tftese 
f ' land forms are continually changing under the 

influence of Aiming w^jter, wind, •sunshine, atmospheric action, 
plant life, and*SQmeJimes volcanic action. There is no permanence 
in %urfac4Neatures. Rivers are cutting valleys out of the plains ^ 
and pla^aux, leaving blocks standing as mountains.* Weathering 
influences are chaflging the outlines of upland and lowlands. Pl ains 
are growing seaward as river-swqpt •wastS is deposited in sh&Uow 
water. Tfa| Waves of the sea are cutting gway and destroying th# 
digs. Furthermore, the land is seldom stable, but is either* slowly 
smkingj^r lising. These changes, except in the case of«volcanic 
and earthquake odfcurrence; artf generally very gradual^ but some are 
rapid %nough to be appreciable Within a few years' time. 


ybMbnSon of 
land • 
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The raqpy diffecent kinds of fock which form the surface {gtyture 
of th£ globe cap be grouped into certain divisions according tty theii 

( origin. I gleous , rjicks a re .those "which* hay* 
TSSf the y .are"u n- 

stratified and cryst alline in stnicture. 'Some‘, lik* 
granite, have soUd ifi^ deep below tbe"surfaoe un der eaornyms 
pressurg* and their exposure to-day Ts due to weathering influence! 
^acting through long ages having removed the # superincunjbent 
rocks. Others, like l ava. have gen erally,b een pour ed on the sur f ace 
in a molten state, and have solidified in contact with, the! air. Sedi - 
mentary rocks are composed of water-, ice-, and wind-swept waste 
r w hich on gmal ly- ac cumulated m the sea or on lake floor s an d has 
been since elevated'to' fornl dry iand. These rocks ar<Pstfetj|ie(t, 
and as a rule fossiliferous. Li mestohe, sandstone, shale, coal and 
con'ginmer^ are examples. Metamo rpMc rocks such as gneiss 
and schis t, a re sedimentary in origin, but by the agency of great 
pressure and high temperatures have Seen partly stratified and 

r«ito|CTysj;aBio& * , 

The geologist recognizes the relative ages of rocks and classifies 
them according to periods of geological time, without attemptihg 
t to suggest a term of years for each period. The 

f**of*Eoekf M ma * n divisiqps in the geological record are Arch- 
U or P^zoic, Secondary «r Me^ 

Sg&» Tertiary or Cairjp^pic, and Quatgn a/y, the last indudngjhe 
p r es e nt period. While the consideration of the age erf rocks is 
mainly «jie*for the geologist, these terms so frequently occur that 
the geographer must be conversant with them. • • • 

The different origins and ages of rocks enter into any study *>f 
scenic feature and the evolution if surfacf relief, lb the economic 
• geographer ttfeir importance is rather in the soils 

IfiSwffrif t( * whi< ^ they S> ve vi ? in * * 

l Hooka V weathered and decomposed rock, with or. without 
the addition of matter of plant wnd animal crigm, 
£oAs may either Jbeof toc^Tonph oThavebeen tra^gjanted from a 
jdistanje by the agency gf running water, glacier s or «W[hd. Varia - 
j&ons in the composition, textuft, and depth -pf the soli HHect tRe 
crop thatican be grown, and more particulajrjy itsjp^ii* RemoSl 

. *i * . ,1 . *»_ ii a 




* While the study of surface features is of great importance in 
geography, as teaming the basis of the subject, it belongs, properly^ 
spejking, to the more general side of geography, and cannot te 
treated in "any detail in a book devoted only to the economic 


aspects. 


CLIMATE* 


as opposed to weather means the average state of atmo- 
spheric conditions. Weather refers to a single occurrence. The 


flimate of a locality leads to important econonucrSsylgi. bu t 
exceptional weather conditions may t have mgrked effect. In a 
study of ciimate certain cliihati<? elements can be distinguished, 
namely, temperature, pressure, winds, and humidity. 

Generally speaking, t emperature . decreases, fr om the equator 
golefrarife, the regions with more ipsolatjoatovinc a hifitoiiefflPiSCa- 
* tore than th ose witbless. . luLJmSOhsid^tiop? 

simplicity. First, th& 
• jOie, Sethis axis to the plih^J^s 

S&&4g£3£te^§ Kth« alternation of sujnmffi. 
except* equatorial regions : secondly, the nppqya) riis^mitioi? of 
land andwater. Landis heated more rapidly than wat er by tKe 
sun’ 9 rays, andjonjhe other ha n4 loses its heat mgrej^pl^^Ken 
the insolation lswithjkawn . The effect of this is that oceans an<^ eas 
tentTto efrialjize temperatures in their vicini ty and prevent the 
greaLr_a|ges of |e mperature which temperate continental intenorT 


The atmosphere when free from jmjjuriti«s is he^ed by radi&tjon 
from the (ftfth’s surface.. The lowest strata are the warmest? 
and temperature falls an average^of aboul 1°F. for every *300 ftt 
o!eIeH%n? THi ph elevations experience low temperatures . Altir 
♦grip cphnt g p geta tfo influence ^ latitude as far as te mp erature is 
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• * 

c t 

Oc&n cu rrenta_e 3 &e r.sLse .a co fi siderable in fluence on tei Ppgy bjfe/ 
The fofluen ce is mainly felt i n as soc iation wjtE'flie prifeaflh igfffed*. 

on which also t^e^u^entslrel^g^^epeai dient . 

__ . _ w *** ym* r* **« vjv'iwv* * •mq 

c «r "t oi xhe contrast 19 climate between east and Vest 
^Temperature coastal Iand%in temperate t re&ions is vefy matked* 
Warm currents wash the western coasts and^the 
prevailing winds are from the south or west. On the other hand, 
.eastern coasts are bathed by cold currents and have a high prppor- 
tion of northerly winds. The result is $pen in the ice-free harbours 
of the British Isles and Norway, or British Cohynbia, and the 
frozen harbours of Labrador or north- east efti Asia. 

A h eate d land oi>* water surface results in ascen^^gr^g^jjl 
headed a lTand^ the"f ornat ip Jjrf. g, Iqw ibmeJSM- * &&&& 
surf ace c onversely leads to a high pressure system. 

J T pm mw. 11 iij — »«>.Wv 1 s. f »r f n ni*m**»* •>«•*»» 

hmin Anal 4^ r - currents flow inwards, deflect ed by the earth^s 
^pjatiQn,. to fill up a iggjae^iae ms*j .thsy $ow 
outwards from a hi gh»pres sure area to lower pressures summnding^ 
The strength of the winds depends on the contrasts between the 
two pressures, or, in other words, ori the pressure gradient. 

Certain high and low pressure area$ are more or less permanent ' 
in positi on a nd give rise to regular winds. 

The heating of the "air in equatorial regions results in a parmfinent 
belt of low pressure and calms known as the doldrums, towards 
which winds normally blow through tropical regions. These 
equator-peeking winds are deflected by the earth's rotation and 
blovf as Jfhejiorth-east and south-east trade winds. TJieir presence 
is foarkeci only over the ocean as a rule. • °* 

In polar regions the cooling of the atmosphere causes permanent 
high pressure and out-blowiix? tforth-easterly and" south-easterly 
win<Js. These are in top high latitudes to enter much into con- 
sideration of trading vessels, except in pounding Cape -Horn from 
east to west.* * © © 

Beyond the polar easterlies a belt of low pressure girdles the # earth 
owjrfg to the hjgher teftnper^tufes. This belt is continuous and 
permanent in the southern hemisphere, where littiejpr no land 
breaks* the sweep of tfie oceaiS. Between lat. 60° S. aftd 40° S. 
blow th$«brave west winds in the* roaring forties (afid^fi^qs). In « 
the northern hemisphere the 'alternation of 4 and # *jnasses with 
oceans interrupts the continuity of* this low pressure belt*. It is 
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fount ^n the* North Atlantic and North Pacific, well Marked in 
wintej^but l^s noticeable in summej owing to the low pressure 
overheated Noijth America and Alia. The westerly winds over the 
Neath Pacific and North Atlantic dfceans are normally winds pouring 
spirally into these two*oceanic low j&essure systems. 

„ Seasonal low and high 'pressure systems over the continents 

• — — "■— « nawa— -him, - I mn iiiMi - ,J r- 1 .. ■». n.-. --ip-* - 

are depen^nt on s easonal changes of temperature, a^pd result in 

* currents flowing respectively into aricT out Irony 

• •Moasoons the continent. Unde r som e circu mstances “tSTs 

— w wwunm . — — r-y » 

tfeeseag^s. Iflthesj^cases the 

They are )nost prominent and have Ijpen longest* known in India 
and south-eastern Asia, but ijionsoons occur in various other parts 
of the world, notably West Africa and northern Australia. Ibs 
land and sea breezes commonly experienced on our coasts in snmjner 
months are monso ons in min iature . « 

’ All precipitation7whe?Ker m the form of rain, or sno w, is eventu - 
ally. derived from the sea. Under nfbst circumstances lands. jifar 

• the sea experience more precipitation than Jaf 

BgfateB interiors*, .but - th&Js.~aoV in v a r ia b l y -th a -a de. 

• • Some coastal lands are dry owing to the normal 

winds ijieing off shore. Such is the jfase with those tropical l|nds 
from which the trade vyinds blow. Those lands, on the western 
side of thp continents, are largely deserts. A great deal qf tropical 
ram falls irrespective of winds, and is caused by the condensation 
of mqisture*m ascending air currents. But as a general* tule pre- 
cipitation reaches the land by the vehicle *>f winds! the moisture 
held in- suspension being condensed for one reason jor another in 
contact with the laiyi. High laifd anises condensation of moisture, 
gajtly because it directly cools the air currents and partly betause 
ij the air r.mrents-tn ascend, expand, add so cool. Mountains 
lying arawart profiling onshore winds thus receive a heavy rain- 
fall, which is shared to some extent by plains on their seaward side. 
Land to th« Reward of such mouhtains receives l&s precipitations 
if the mpu&tsdns are high enough it receives practically none. Tlys 
olose relationship between rainfall and elevation is wel^ shown in 
a rainfall map of^he British I^lgs which roughly corresponds with 
the oyograpgical map. •* . , • 

Lands Tyfrich r eceive most rainfall are those which lie all the ytax 
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round in the track of on shore w inds, prov ided the ela» vation*df the 
iahd'ts sufficiedt to cause condensation of moisture.,, Land^at a* 
dista nce from the sea are genera^ jnuch drier, but great elevations 
m ay In a sense compensate' for distance and rSuh mjfct^^ndnfaJL^. 

The seasonal distribution of rainfall is of great importance to 
i the geographer. The belts of prevalent! winds noted above siting. 

| * n north a nd soutF With the, apparent " movement ** 

Sr. I Importance of of^thie sun or, more strictly spiking, with the 
! 1 Distribution revolu tion of the earth round the, sun. • Moreover, 

! ’ the reversal of pressure over the. continents, 

■' particularly the tepuperate., ones, .results, as . described. |boye» .in' 
reve rsal pf winds . In temperate re ao.Q§.jQceaaML.bQrdiCTlSPds, as 
a rule rece ive most of their precipitation in winter, but summer is 
not dry. Far interiors receive most of their little precipitation in 
summer. Towards the tropics there is a zone which is outside (be 
westerly regime in scytunjer. This is the region characterized as 
haying a Mediterranean climate, the” name being derived from the? 
area where the climate is * best developed and most, studied. 
‘M^ten^ean ramfafl is in thejwnter 
^nd'rainless- , 

In thtf monsoon lands rainfall is heavy in the season <£ onfhore 
winds, that is, the season dutipg which the sun is overhead in the 
hem isphere in q uestion . The reverse season is normally dry. 

Equatorial regions have normally two wet seasons and two dry 
season s daring thejyear. The p eriod and duration of the se Jeaspiis 
varies distance from the equator. In many oases the two 
wet seasons merge into one, or they may be alternate with a less 
wet season aqd a long dry season.^ „ 

The annual amount pf precipitation Varies very greatly.^Its 
amount in relation to vegetation and human lif e ‘ mustedwaya Ke 
ccfiisidpiVd in relation to the prevailing tempera- 
ture of the rainy season. L^ss than *10 in. a 
year generally results in arid or desert conditions. 
IjThe annual fall may be spread over evjry week in (h* y eaz > 68 
(the British Isles, and ftot amount to over 30 in., or'it^nay fall 
t exclusively in a few months and aiqpunt, as in the case ofthg eastern 
‘ Himalayas, to over 400 in. a year* « • 

T he pre valence of cloud.is an ioiportant jjeographifcal considera- 
tion in its effect on vegetation. Over temperate .ocean and seas 
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and bordering , .lands dpud is verv commpn. Jtt^asJs|»«e 

^d and^warai currents meet, the preyaJence of fog is a contmual 
metres to s hipping. TheJcjgs. on thi, NlSWf 
good exaipple <3 thj^pbenomeAQP. 

* Owing to the climatic contrasts obtaining near the sea and at a 
distance from it, it Is convenient to distinguish two types of climate; 
j. saataas and continental 

fUsit* *t£siitj£j8U?H d 5,a?4 J^.9^i3Uaasfe;• tbsussasBii 

. • . of contmeut al intedors. These contrasts more or 


r 1 


NumeAus attempts have been made to classify climates. For, 
these reference must be made to w8rks on general geography. 


•remembered that transition pl imates link adjoin ing z ones. 

Equatorial clima tes are characterized by high temperatures 


throughout the v ear.tvith no cool season, and heavy rainfall in nearly 
gU pionths. Jhe mean , annual temperature is over 70 F. : the 
daijy ra nge is greater than the annual rangfe, which seldom exceed 
5°F. Dr oug ht is unknown, the rajnfall^ averaging about 100 in. 

\usssT ~ ” # " •" 

Tropical climates have a me an a nnual temperature, of not le§s 
than 68*E.« with ,a_n annual range as a nOjUiat 
As a resul t there is no edd season but a period thatis cp nffaa raXi ve l y 
jg poL Rai maU is seasonal and very variable in amopnt . Whfin it 
ft under io in. a year, hot deserts like the Sahara or the Atacama 
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^vyY . Wsyrnmpr . igiadff 

well bel^w 32°. In Antarctic* 
regions the annual summer mean is below 32°. Precipitatiqp is 
about 10 in. a year. In this climate the c old deserts of the world 
2SSttf* < * 


■ In these zones of climate exceptions occur* in lands at 
altitudes. These form regions of temperate or even polar climate 
/n the midst of tropical climate, eg of polar climate in temperate 
lands. 


CHAPTER II 


THE INFLUENCE OF CLIMATE 


No "factor of hie environment exercises a wider influence on map 
than climate. Its influence is largely indirect in its relation to 
vegetat ion and cropg, but ultimately it is the dominant control 
•of human activity. Perhaps needless Jo dwell on the fact 

}^Sjfeua a itusj-espect iun^n,|ife.s^ares L^Xe^ei)^nts..of_the 
whole orgai^jivg^ : moreover, there are few places on the surface 
of the globe where the requisite temperature and moisture do not 
occur. Clitnate, however, rules some regions practically out of 
•account as possible, homes o£jnan. The ice deserts and snow caps 
of the World are of this nature : human life can exist, but only with 
cpnsiderable difficulty and the transport of all necessities except 
water. • • 


Qjmate _is^a Jactor jpf jniakes jtself felt 

througg th e priimtiye^w^ts ,o^ Ia<*d 

It^is a condition which cannot be, modified. *Man 
I j) e^Kiee on can *c ut ^ough an isthmus or bridge a^river, but 
* ^CUmate Q# he cannot affect the rainfall or change the winds. 

• The bett he can do is to remedy the«d^iciency of 
rainfall in a desert by borrowing surplus # rainfall from elsewhere 
♦ith which to irrigate the ground. But this can be done only on 
a small scale: the groat desefts 'remain deserts 2nd will do so 
unless man discovers new means of harnessing solar energy. In 
to a escape th^hraldom^itf ^clima^ . 

lie his tabula tions of iood^ .Shelle y . and clothes* The extent 

i * 


of" rtiese adaptations is a. measure of his success and progress, 
but at The same time they, mark his dependence on the climatic 
factor. ^ * 

^ Oim ^fi ls.aiso ine ^controlling iactor in traae, ffKfiPtthe traB e 
animat prdttucts, and to a geat .extent decidesthe.oature of the 
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In, its broad effects the operations of climatic control toe so 
obvicels as often to be overlooked. The birth of ciyiliiatioas in 
jyaon,,.terapkat$ . 

1 n ®SkJB§8aLl wgj temj^g^ons 

5 ** trol 

So also is the backwardness of civilization in the damp, tropical* 
regions and the polar lands. Botk have a repressive influence on 
the progress of man. • . «r . 

Again, the habitability of high latitudes f on the* West side of 
continents and the comparative inhospitality of the east sides in 
the $ame latitudes kre the result of differences in climate. One 
has only to compare’ Britain and Norway with Labrador, or 
British Columbia with Kamchatka,' to realize this distinction. 
Direct climatic influence is shown in the effect of freezing of rivers 

«^**?«*--*<*- -■a***'. i, i i v, ~ k ^ .. | , n fc vwwt Jf m — f i 

and seas. The isolation of Siberia is largely due to the tact that its 
magnificent natural waterways are frozen for about seven months* 
every year, and wh en flowingif regly in summer lead to a sea which 
i slrt^ with ice,, Russia, Finland, and to some 

extent Sweden, suffer from the freezing of the Baltic and the closing 
of most vf their seaports in winter. This circumstance was lately 
responsible for the trend of Russia's policy in the Black Sea ag shown 
in her repeated attempts to control Constantinople and so obtain 
a winter joute to the open sea. It led also to the construction of 
the Murman railway in the north, with its outlet on a sea tept open 
in >yintc*J)y a branch of the warm Atlantic drift. Ft>r the # same 
[reason the revived stafe of Finland aimed at, and secured from 
^Russia, a seaport on Pechenga fjord. . ® 

Summer and winter in temjjer&te regions, and for that matter 
in poJar regions, even more so, are alternations*between |ctive and 
dormant periods in plant growth : thej^ are respectively seasons 
STgrowtfi and sleep. This alternation is reflected in theltype of 
’^culture pursued, an^hoTonly "makes summer a* period of great 
jetivity in the fields! and a rime when food must be^grown and 
scored 2° tid ? ,?yer„ ^grifiler, ol 

restrained activity and enforced leisure, Man hsg? pot . wholly 
lest Ids hibernating .habit in nqrttiem regions. The.lodf Vinter 
evenings spent indoors have had muCjr to do with the h$h standard 
of education among such people as the Scots, Nqpvegians, and 
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Icelanders, and this in spite of primitive conditions of dife and a 
hard ^truggl^ against nature. * • *• 

In another chapter (Chapter XIII) reference is made to the pro- 
blems of human migration in relation to climate, and H is shown that 

, Ij SSi wideareag. 

The* climate of* the tundra, and its correlated vegetation, has 
effected this in the case of the Lapps of Europe, the various tribes 
of northern' Siberia ^rom the Samoyedes to the Chukchees, the 
‘Eskimo of Bering Strait, and even the Indians of Alaska. . Marked 

tam| y r 

In a minor wav climate largely decides the movements j& 
invalids and idfer; ,. Summer means a migration from London to 
cooler Scotland or Norway : winter is the time to scurry southward 
'beyond our harsh climate into the sunshine of the Mediterranean, 
which is only left when thewsun J>ecdmes too strong and spring at 
home beckons the Wanderers northward. Less favoured classes 
can migrate to the country bnly for a few weeks in summer, and it 
is potigeable how this migration is delayed until comparatively 
late in.the season owing largely to the fickle spring, but no doubt 
in some measure because of a lotfiness to break away from the 
gregarious life of the towns. , 

A more vital migration dictated by climate is that of # the .Euro- 
pean adnflnistrators ift the tropics from the plains £• th$ hill 
| stations during the hot, wet season. Thus the importance of such 
places as Sinjla or Coonoor in India, Maymyo in Burma, or Nuwara 
Eliya in Ceylon. All Idle capital pties of tropical* America, with 
;tfie exception *of Rio de Janeiro are at considerable elevations; 
and Rio's existence is-inSomplete without Petsopolis on the heights* 
of the plateau nearby. * 

Climate influences the type of architecture, the plan of buildings , 
and tke ~gj i|^^Wniplo yed in*coSstruction. Stoned concrete, joar 
* fire-baked briefy and sloping roofs cov?ed with . 
slate or thatch, are a necessary protection against 
'the prevalent low temperature and hetvy rainfall 
. ' of the British Isles. In hot countries with little 

rain, sucl^ as^Mediterranean lands, the flat roof serves* as a vantage 




12 


THE PRINCIPLES OF ECONOMIC GEOGRAPHY 


fpoiitf and a living place more airy than enclosed jrooms?* The 
| veranda of tropical houses, like the courtyard of Mediterranean c 

* architecture, gives the dwellers Open air without jlirect suasfcine. 
"Perhaps on the same principle kot countries ^have narrow streets 
jiin their towns : the wide street is more suited to northern towns 
jin latitudes where the sun is low. At the same* time it mtist ftot c 
| be forgotten that narrow streets were broad enough when there 

jyas less and slower traffic. The use of sunblinds and punk&s is 
dictated by latitude and climate. Dotible-walled timber hoiz&6 
with intervening air-spaces are a protection against ’the cold in 
the far northern winter, just as latticed blinds are a characteristic* 
'.of v # ery sunny countries. Jhe squat or rounded structures of 
lighthouses and signal stations on the coasts are designed to resist 
vwind pressure. In like manner the frail houses of tropical peoples 
fgive all the shelter required in climates where the temperature is 
klways high enough for living out of do6rs. The snow hut of tie 
jEskimo expresses a climatic adaptation in building material. 0 
IThe construction of a wireless station in Spitzbergen some years 
kgo was rendered difficult by the fact that not ‘more than ten weeks 
jbuilding season could be assured without the risk of frost, which 
pvould prevent the setting of the cement. c 

The great open fires of British houses are so necessary^ in our 
uncertain, normally inclement and dismal feather that the hearth 
has become one of the symbols of home. In lands with a severer 
but less gloomy winter, such as central Europe, Russia, and tem- 
perate Npjrth America, the closed stove With its greater hating 
power replaces the cheerful open grate. 

T h e ^matic fa ctprs also have consider able influence on tra de 
ro ute g ^^jflg a ^ of tf ft fl s port . ^Srtow mayilock passes and impede 
« railways, and heavy rainfalk may qjidermipe 

• "'SadcTRoutM embankments. Desert Railways are always liable 

^ to be interrupted by drifting sand dunes, tin the 

days of sailing ships prevailing winds largely determined tfade 
routes, and ports on the open dfceatn were more favouratyy situated 
for vessfls than river ports or pojts on narrow seas. *By tjie Cape 
of Good Hope outward and by Cape Horn homeward ^ tfie normal 
course fo hi sailing vessel to Australia and New Zealand. Neither 
the Suez nor t<he Panama Canal are df use to sailing veftels, which 
would not only require towage through the canal but jbe obliged • 
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to wj^:e time in navigating the Regions of normally light winds 
in wljich botB canals lie. The effect of sea-ice on trade rout$£ has 
already beenmoted. f * 

The us e of thfc Plimsoll mark on^ vessels’ sides to indicate the loa<l 
line ‘denotes a recognition of the importance of climatic influences 
m comure rce. EljeSAJW^t^Ajlldia.n Summer ^Summer* Winter, and 
■Winiyt^orth Atlantic) indicate the various depths to which the 
^p^ng.y^be Ipguied under different conditions. • 

^and routes are much effected by snowfall. In countries wher? 
the fall is # heqvy, or at any rate lies long on the ground, sledges 
replace wheeled vehicles in winter. In northern Russia and Siberia 
there is a§season called rasputitsa , when no vetfteles are of rftuch use. f 
This is iit springtime, when the melting snows make the ground 
sodden and impassable by wheel or runner. 

Qimatic factors frequently influence the localizatipn pf njanu- 
faatures (Qiapter X). An instance often cited is the greater 
suitability of Lancashire than ^ortcs£ure*"Tof 
fluudietares 5'9 t tfi>\.~SEWQiBSt. The more uniform ly h»mi “ 




ennines is necessary 
nimal fibres charged 


for r veg etable fibr es free fropi fat 

can be spun 

wei y pj^lh e^dlier^east. fThis consideration, it should Si 
operate in the past rather than to-Aay, when it is easy to ensure 
artificially the right degree of humidity in the mills.) A more 
striking instance of climatic control of industry is to be found in 
t he n e\£xmema film industry. In order to get the best*effects in 
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brightness in the uniform dullness of a street of any of our industrial 
towns. * . , . ' 

TboAmerisan geographer, E. Huntington, has collected a Imass 
of dbt& bearing on the effect of climatic influences on human 
activity. His conclusions are of interest, and if 
illaiiMui^leSIrltr confirmed^ by further observations may have 
J important* bearings on economic development. 
He claims that Records of se ver al thousand workmen stfid stpdffi tS 
in the eastern ~ 


mT \ f Jk t 


on foun 




wor 

'would be obtained by slowing down machinery in winter , increasing 

vf******* awls *«ateax mm***mim w ^ 

rffiining It fastest of alTTiT autumn. Hjs researches tend toprove 
the ill effect s of a monotonous climate : ui which case our o Wtt 

c6fiducivc to a ftijSjft' d^elCJttnetit jof 
e mray. * • . " ‘ 

I one degree to which the physical characteristics of various races 
can be associated with climatic influences is very doubtful. In all 


probability # there is littje connection. The black races are not 
.necessarily associated with regions of intense in sola tion, sand 
conversely all tropical races are not dark. * 
i Yet the close parallel of the ^mprican type of thf plains, long, 
loose-limbed and hatchet-faced, with the North American Indian 

i hae not 4been explained, # and certainly cannot be attributed to a 
strong admixture of Indian blood. A dfttyrc’ttve Australian type, * 
whhji is by no. means identical with the New Zealand type, is also 
evolving in the southern pontinent 





CHAPJER III 

THE INFLUENCE OF VEGETATION 

Almost the entire land surface of the .globe, except those, regjions 
covered with ice or devoid of water, has some kind of vegetatiom 
^Plant growth varies in luxuriance from the dense^ equatorial forest 
interwoven with hanging plants and creepers into an almost sojid 
mass of vegetation, to the lichen covered rocks of .high mountain 
peaks or the scattered patches of moss growth in polar lands, 
9 In our own country* we need only contrast the rich meadow lands 
of Devon or Cheshire •with’Hhe moorlands of the Pennine* or the 
Scottish Highlands, or the marshy fenlands around the Wash with 
the short scrubby vegetation of the sand dunes of Hayling Island 
or the coast of Aberdeenshire. Without being concerned with *he 
actual kinds or species of plants in each locality, we notice a differ- 
ence in the type of plant growth. * It is in that sense .that the 
term vegetation is used in contract to fora, pie forests of northern 
Siberia and Norway are composed of .different species of coniferdhs 
trees, but they show the same type of vegetation. 

Differences in vegetation are of great importance to the geographer 
sinae no aspect of his environment is in closer relation \o man, 
or has more control over his occupations and mode 
^Vegetation 01 °* livelihood. It is necessary to understand the 

• • m factors which control the distribution of vegeta- 
tiofl. ifeat, rainfall, snowfall, light, and wind are the main (actors 
to which plant growtlf responds : soil has a secondary but maiqjy 
local influence. It is owing «to^ variations in the amount and 

seasonal distribution of the clftnatic factors that different kinds of 

• • • 

vegetation occur, apart entirely from tin component plmt species 
of each formation. * • # I 

j (Plants derive their nutriment from the air, generally by v&y of 
their leaves, and from the soil by means of water which their root 
hairs can absorb. Water and air are Jthus essential tp all plant 
' growth! Light is also essential, ^ince it is only by the presence of 
light tha^dthe green matter of the leaves can turn thefoto^aaterials 
{ absorbed by leaves 'and roots ihto* # the food on whicfc the living 

,! substance «grows. Different plants fequire varying conditions of 

• - 

W. 
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"heat, Jight, and water, and plants, being plastic and adaptable, 
have developed various forms of growth to meet all conditions 
I' of envl^pnmeiftO • * 

Exgess_of heat or cold k.not_ift jt§§]f .hestilejq plantjjrcjctisi* 
<n hot deserts plants thrive at temperatures of 120° F. or more, 
* • while Antarctic mosses, subjected to tempera- 

* Hail an! Cold tures of -90° F., do not perish. But in warmer 

• flimates, plant^ as a rule grow more luxuriantly, # 

w greater spread jof^follage than in cooler climates, (Many 
plants, while indifferent to low temperature during their resting 
season, require a relatnrely high temperature dpring their season of 
growth, aftd in particular for the ripening of thfeir seeds and fruits} 
This consideration is of much importance in determining the 
profitable growth of many Cereal crops. Dry winds as a rule 
are hostile to most forms of plant growth because they cause rapid 
transpiration, or loss of water through the leaves. Plants living in 
Regions pf hot dry winds, or of |jot dry atmosphere generally, develop 
various protective measures, .as down, wax, or resin on the leaf 
surfaces to prevent excessive transpiration. In some cases the 
leaves are much reduced in size and number ; in others the leaves 
disappear and the stems take on their functions. Man^ desert 
or suodeSertic plants, like cacti and pjickly pears, have developed 
fleshy leaves or stems in which water*is stored. • 

If strong dry winds take more moisture from the plant, thant he 
root hairs Can supply, the plant perishes. This is the case when thej 
soil is frozen* in winter, and it is this combination of circumstances I 
that 'determines the polar limit of trees. An excess of icy cold 
water in the ground is harmful, for water at that temperature 
cannot be freely absorbed by rooMisfirs. Thus the Arctic tundras, ■ 
though swampy in jammer, have many drought-loving plants* 
Eight it a very important factor. ■continuous summer 

daylight! o.f high latitudes induces quicker 'growth than in lower 

• • latitudes. Thus cereals can be grown far north! 

Light in spite of the short suborner. .Without strong 

•* * light in our latitude, wljpre sunshine is usualljf 
weak, pftnts cannot flourish : at*best they grow long anS weak 
with litflk tendency to flower tfnd seed. This tendency.is taken 
advantage of.iu plhnts like "rhubarb or celery, which |re grown for 
^Jieir lfcaves and leaf stalks. * * 
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Jhe importance of insects and birds ip fertili*jQg,floW 3 rs. and 
aiding in the production of seed, the destijictive action of other 

birds and inserts, 

‘ mb between animals and plants growthcan- only be 
mentioned in passing. < c 

Soil is essential to plants both as a holdfast $nd for the derivation 
of nourishment. Soils vary much in their composition and fertility, 

, ' and also in their, resistance to the percolation of 

Soil water. A coarse or sandy soil allots watqj^to 
drain away quickly. The soil in. limestone dis- 
tricts (fries quicker, as the water soaks into the rock. Cla yey soils . 

* sucji as loams arid ntarls, being more retentive of water, ari-generally 
more fertile. But soils anil subsoils which are practicllly* imper- 
vious cause swamps with their characteristic vegetation. Thg 
most fertile soils as a rule are those composed of fine-grained river- 
swept waste. Such alluvial soils owe their fertility to their fine 
division, varied composition, and the presence of a greater or less 
amount of organic matter. • 

Broadly speaking, two kinds of vegetation can be recognized, . 
woodland and grassland : the. absence of both is termed desert. 

Woodland varies in nature from the rich tropical 
VegeUtlon forests to the far northern pine woods, afid grass- 

1 land may Show every grade from luxuriant 

meadow land to semi-barren steppes. Trees have widely ramifying 
roots ancl a great spread of leaves. This enables thefn to take 
water fr^m.a wide area and to transpire' it freely. Moreover, the 
depth of their roots makes them independent of the*surface layer 
and enables them to rely on the subsoil. Grasses, on the other harfd, 
being shallow‘rooted, can drawHhtir moisture only from the surface 
layers of the soil. Their low growth and limited leaf surface gives 
them an advantage .in npnimizing transpiration. 

Conditions favourabfe to woodland are abundant rainfaQ, either 
throughout the year or in any season, and a lack df dry winds which 
cause excessive loss of water. « Grassland requires moisture spread 
throughout the season pf growth, everf if small in Amount. On 
tiie other hand, it is indifferent *to dry winds in winter And little 
influenced* by them in summer. ( * ,* 4? 

The effect pf an unusually hot aftd dry period in. summer illus- 
trates well*the distinctive wants of woodland and grassland: On 
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such aft occasion the leaves of the trees droop by day but recover 
by night when transpiration is checked. Meanwhill the grastf does 
not appear to suffer, but'if the drftuglit continues long dries up and 
dies., * The trees survive, none the«worse for the experience. * 

" Woodland conditions occurring in the tropics cause a dense 
forest, growth in which the trees are of many kinds, but, having 
abundant moisture and no inclement season to 
4a.ce, are nearly all characterized by wide soft* 

. leaves. Ill temperate regions wood la nds either 
lose all their •leaves # in winter, like the oak, elm, etc., or they 
develop a needle-like leaf which presents a minimum surface to 
winds tfiese are coniferous trees such,as the pine,' fir, and sprpce. 1 
Under drier conditions grassland as a rule develops if the seasonal 
distribution of rainfall is suitable. Rich grassland as a natural 
forn^of vegetation is rare, but poor grassland, 

* fjmfithnM including various kinds of steppe and scrubland* 

• • is common. • 

While 'the conditions that leadjto tropical forests are too over- 
. wfcelmingly in favour ftf tree growth to allow the forest to be per- 
manently destroyed, those that cause temperate woodland are 
near, the climatic balance between trees and grass. “Hie soft- 
leaved temperate forests can be and ase being replaced throughout 
the northern hemisphere by grass and turned into arable land. 
Temperate forests once destroyed can only with difficulty be 
restored, for their growth is slow. o 

It J^s already been pointed out how the forests of the w<jrld 
were originally the haunts of hunting communities, and the steppe 
lands the home of shepherds. This is still to a great extent the case. 
But the growth of population afld increasing skill in agriculture, 
together yith *the demands of trade, have made new demands on 
the resources of sparsely peopled lands. The hunter is not allowed 
to retairf his forest if the peasant can put tlje land to better use for 
agriculture, or requires the timber for building. The nomadic 
herdsman qf the desert has to yiefld Bis land totherfarmer, who has 
found m^afts of turning it fo account with«the help of irrigation. 

The fo rests 4 >t the world are now of importance mainly for theil 
y ield of nmber. It is the growing demand foe timber thft Tig y ear 
by ye ar reducing tie forest ar^s,qf the^cool temperate regions and 
CompeESif jerjous consideration, of their wasteful exploitation. 
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tropical forests are composed of many different kinds «f*tree&. 
several of which give valuable hardwoods. Some of the taopical 
hardwoods ' are 1 mahogany from the Wesfctljidies 
' Sg an d Central America, ebony Jr om India, teak from 
Burma and Java, greenheart from British Guiana* 
and rosewood from South America. The quest for sandal vqqod 
brought the earliest Europeans to the Solomon Islands, and it* was 
,the mahogany and logwood cutters in Central America who led- 
to the foundation of British Honduras.® . O 

Temperate forests are composed of few ^pecieS'of. trees. One 
kind is. usually dominant throughout the forest and may even 
, 1 enfbrace oyer 90 per cent, of the trees. •' The soft- 

T f? r P rnt* te leaved forests are oak, elm, beech, maple, lime, 
and others. They are now best represented in « 
the Alps, the Pyrenees, central Russia, the middle regions of 
Siberia, Japan, the Appalachian region in the United States, Pat a- r 
gonia, Fucgia, and southern Chile. Jn southern and eastern Ausr 
tralia there are great forest's o^ eucalyptus. Despite the inroads 
on the oak forests in the past, oak is still fcn article of trade, in . 


central Europe and in Canada. Elm, maple, birch, and walnut 
are alsq in some demand. Beechwood is used in making chairs, 
while aspen is the best for .match manufacture. The Australian 
eucalyptus forests furnish the hard jarrah and karri woods which 
are largely exported for paving blocks and harbour piles. Many 
other timbers have special uses. * 

}t is, ijjowever, the temperate coniferofts forests which are most 
important. Various ljinds of pine and fir .supply the soft woods 
which are the chief timbers of commerce. Besides 
Commerce* the local use of tHfese for fuel and building, enormous 

• quantities are exported from tiihber^ lands to 

countries which lack a supply of their cfwn> whether the industrial 
lands of Europe or th! a new countries of the southern hemisphere. 
The chief timber exporting countries of Europe are Sweden* Ndtway, 
Fihland, and Russia, limber can be* profitably exported only , 
where there are easy means of bringing It to seaport^ Vljpterways 
Along which the logs can be floated in summer afior£ tjie cheapest 
transport.* In this .way many risers, otherwise unn»vi|$.ble and 
useless to man, obtain great ecoriqnic importance.** The winter 
snow in the forest Jands gives an easy surface over, which th haul 
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the l<sg% to the river banks. In many Canadian lumber districts 
the tflges are felled in winter and hauled to the batiks of the frozen 
streams* where {hey wait for the spring floods. 

As *the nearer langs are more exploited, remoter forests come 
"into the area of commence. Already the vast forests of the Pechora 
£aam feast of the White Sea are being cut. but the forests of 
eastern and northern Siberia, except near the Pacific seaboard, 
renufin untouched, safe in their isolation. It is estimated that 
Siberia contains about 1,260,000 square miles of valuable timber, 
and that northern Ri^sia has nearly 500,000 square miles. 

* Excessive felling soon destroys a forest. Ir^the last century the 
world's timber resources have been so syiously depleted that on {hat • 
account alone the price of "timber has risen enor- 
Afloratetton mously. Most timber-growing countries are now 
trying to replant devastated areas, and protect 
young trees. Afforestation, however, is a slow task, and can only 
benefit -posterity. This generation has to pay for the follies of 
the last" in order to save the ngxt generation from want. The 
destruction of forest# has a further effect than the mere loss of 
timber. By allowing the rain to drain off rapidly instead of soaking 
intojth^leafy soil and slowly percolating to the valleys, Afforesta- 
tion causes mountain torrents which sweep the soil off the hill 
sides and pile it up in t{ie valleys, possibly destroying agricultural 
land. In this way the Romans did much to decrease the fertility 
of the Barbary States. But other agents besides man destroy 
forest^. Gdhts were the'principal agents in the destruction of # the 
forests of Cyprus, Greece and Sicily : Morocco has possibly suffered 
in the same way. The island of St. Helena, when discovered in 
1502, was forested. The JPortugifcse^ thinking to do gSod to possible 
ship-wrecked or needy sailors in the future, landed goats oa the 
island, with the result. tHht before long # the ypung forest growth . 
was destroyed and gradually the forests fell into decay. 

Plhnts of economic value are found in every type of vegetation : 
even the Arctic tundra Has its reindeer moss. • The people of 
. * * everyen^ironment have ^discovered whatjjrind gf 
C “" plan t supplies food- A later development yris 
™ • the cultivation'pi certain plaqts and their improve- 

ment by gradual Selection of (.He best stocks, until th^present kinds 
of.jcdjtivat^d, grains and fruits were evolved, Nearly all our 
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cultivated food plants are prehistoric in origin : they reached mare 
or less their present state, a& compared with their wild ancestor^;- 
in the ages before human history was recorded. c *rhe vihejt of 
ancient Egypt, from samples that have copie down to- us, was 
essentially the same as the wheat of to-day. In the Stone Age as c 
many as five different varieties can be recognized as in cultivation 
in Alpine valleys. The cultivated banana was seedless as early as 
Jhere were any records. <? • * 

While the distribution of soil and climate were the chief facfSi'S 
which turned primitive man to the cultivation of Crops as his 
, principal livelihood, the distribution of possible 

(Jereal Crops food crops r must also be taken into" account. 

Practically all the cereal crops, except' maize, in 
their wild form were natives of Eurasia. This circumstance of 
course put agriculture at a great advantage in the early civiliza- 
tions of the old world. Barley was probably the first cereal crop of 
the early Mediterranean civilization. It produces more grain 
per acre than wheat, yet wheat has largely replaced it fot human 
food. Oats and rye are not well suited to the Mediterranean . 
climate and are essentially crops of more northern latitudes with 
cooler and wetter summers. Maize, or Indian com, is the,only 
cereal crop which is a native of the Americas. The r lack of 
indigenous cultivable grain in the new world undoubtedly had 
much to do with the slow progress and limited extent of civilization 
in America before its introduction, along with old world cereals 
from' Europe. Maize requires a long, hot summer, With copious 
summer rains and abundant sunshine. It is rather a subtropical 
than a temperate crop, but too warm a summer hastens unduly 
the ripening 6f the grain and Involves a loss in weight. At high 
altitvdes in tropical zones, where elevation compens&tes ^jn respect 
of latitude, maizp grges the most* abundant yield. Its 
wild ancestor probably grew on the Mexican plateau, tilt was 
under these conditions, with the help of irrigatioh, that maiztf was 
the* staple crop* of the Indigenous civilizations of America, the 
Aztecs ^nd Incas. Australia, when Europeans ' first H&overed, it. 
Had no native fqod plants fit for cultivation ; and, see 

later, no*e!himaL capable of domegtfcation, With this podP endow- 
ment, it is no£ to be wondered that 'J^istralia netfergarfe birth to a 
civilization 1 of her qwn : even with natives higher ip the scale of 
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homanP evolution it is doubtful if an Australian civilization, 


tfcave independently arisen. * • *. 

Africa hadTey plants filler cuirivatioatoofea; thfe negr o when, he 


first, peopled that continent. The yam, date palm, and. certain 
species of millet were perhaps all. At. an. early date Ara b, sla ve 


reliefers 'introduced to tropical Africa rice and sugar cane firom India, 
and at a later period, tobacco from . America .via Europe. Wheat, 
barley and other grains, as well as pumpkins, gourds, peas an^ 
beans spread from Egypt in prehistoric times. The Portuguese 


t ve Africa’ manioc^ ground nuts, sweet potatoes, onions, and 
lize, must of which they brought from Brazil. They .are alsp 
supposetf* to have introduced one^kind of monkey nut . < but » 
another &ind was native to Madagascar. Vari ous., fruits are 
also attributed to the Portuguese, such as the orange, lime, pine- 
apple, and the tomato. Coffee and tea were late introductions 
to Africa. 

i An American geographer h»s emphasized the material advantages 
of the 'endowment of the old vjorld (excluding Africa) in food 
plants by pointing out that within a radius of about a thousand 
! miles of Nineveh were the habitats of the wild plants from which 
we^ cultivated wheat, barley, rye, oats,* sesame, onions, garlic, 
beans, plives, date palms, figs, plums, apples, apricots, pears, cherries, 
peaches, most vines, coffee, flax, afid several other useful plants. 
From the Malay Archipelago and adjacent lands came originally 
' most of our spices ; from Assam came tea ; and from the East 
Indi^ rice.* Tobacco came originally from America. TJiejjugar cane 
probably came from Indo-China and at an early age spread west- 
( ward, being brought from India to Egypt t>y the Arabs. America 
was the original home of the potato, sweet potato,*and manioc or 
' cassaya,^but*the old world produced the pther root crops. . The 
tomato was American, Cotton and m|;ny otjier fibre crops came^ 
from Astern Asia ; cacao from America. *The best rubber-bearing 
freds are native^ of Brazil. The cinchona, from the bark of which 
quinine is prepared, is nhtive te Bern blit has ljeen introduced to 
Java, Jntfu^ Ceylon, and Jamaica with, great success. The vfite 
i has spread f^om the Near East to*all climates suitable for its growth : 
‘Qgm lSrieties evolved in America have, been reint ihduc ed into 
Europe alM foufid to withsfrfn'd the ravages of insect pests. better 
than the original stock. 
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Spme industrial and other crops have not been improved By man 
and . are used fti their wild^state, even if grown ip plantations 
Some are not food crops, but supply materia] 
• Crops* 1 which modern manufactures ^demand in increasing 

quantities. In the main ^these industrial. crops, 
as we may term them, are tropical drops. Their cultivatiop .i^ 
the chief concern of the development of tropical lands by European 
powers and America. • • 

The collection of edible fruits is practised by the most primitive 
tribes of hunters ; the growth of tropical frqit trees from cuttings 
, was. very possibly the earliest form of agriculture 

Comme rce an< ^ remains the only one in some enviroiynents. 

The growth of fruit for purely local uses enters 
little into the consideration of economic geography. Bu t t he 
considerable demand for fruit, by the urban populations of indus- 
trial countries, has caused a trade in fruit and led to fruit planta- 
tions on a large scale. The chief fruits of commerce are those 
which are resistant enough to suffer packing and carriage, like 
apples, and oranges, and lemons, and whfch, gathered unripe. 


attain their full flavour later. Thus many tropical and subtropical 
fruits arg excluded, while others like the pineapple (Azores) ( ba^ana 
(Jamaica, Canaries, Central America), and coconut bulk ^ largely 
in commerce. Soft berries, like strawberrjes and raspberries, can 


be carried only short distances. Fruits which can be dried with- 
put loss of flavour or with increased value are much in demand ; 
date^ from Persia and the Sahara, flgs from the Mediterranean, 
dried grapes as raisins pnd currants from Spain, Greece, and Asia 
Minor, sultanas from Australia, and nuts from the Mediterranean, 
Ceylon, Brazil and the West, 4 Ifidies. The industry of drying 
soft fsuits for export is confined to those lands which* experience a 
.long, dry summer. Other«fruits which will not keep long fresh 
are canned for export, such as the peaches and pineapples of Cali- 
fornia, the Sandwich Islands, and elsewhere. 
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.THE INFLUENCE OF ANIMAL LIFE 

I is in less close relatioh to the fauna of a country than to the 
vegetation. His intellectual powers and skill in the fashioning of 
weapons ^ave made man more or less a matclj for beasts of prey. 
No lairds jtie devoid of population solely on account of hostile 
animals. And yet beasts of prey exact a considerable toll oq the 
life of man and his domestic animals. The construction of the 
Uganda railway near Nairobi was delayed several weeks by lions 
attacking the Indian coolies at work. In India, the annual mortality 
Hue to large tigers and panthers is said to amount to several thousand 
human lives and over 70,000*head> of cattle. At different times in 
various lands head prices have been put on bears, wolves, and other 
animals with a view to their extermination. Venomous snakes 
account ^or some 20,000 human deaths a year in India : in other 
tropical* lands the death roll is als<y heavy. Every country^Jxa$ 
its bird and insect pests which are injurious to crops, as well as 
those species ,which are beneficial and might with advantage be 
encouraged. . 

Magy annuals, in themselves harmless or even usdful,* may in 
certain circumstances become enemies to man. The goat, which is 
9 man's mainstay in^ certain poor pasture lands, is 
MuT’^EiiemisB * great *enemy to forest growth, and the rabbit, 
* 'although a useful food animal, is so omnivdroug, 
that farmers regard it as an enemy. Thefapbibis a quick breeder : 
it has tften calcu|ated that, given favourable conditions, a single 
pair might increase in four or five years to # a million. In Australia, 
where the qppditions are ideal, a few pairs thoughtlessly introduce^ 
by earl settlers have now multiplied to*such an extent «n some 
parts that yrhole countrysides are laid waste by their depredations. 
Efforts to exterminate them hayVf ailed : they. continue td multiply 
and spread?* The only prob&tion against them \9 rabbit -proof 
iences, of jyhich nearly 50,000 miles have been erected in New 

* 25 
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South Wiles alone. In Western Australia a rabbit-pnxrf «fence, 
over* 1,000 miles in length,' crosses the country from soyth to 
north. * 

• The common rat destroys food stores and ^tanaing crops ajaa is 

a dangerous carrier of disease. It multiplies prodigiously in 
all lands. Measures taken to exterminate it promise to be quitg 
futile and may merely lead to the more rapid multiplication of 
jthe numerous survivors. But human dwellings, possibly 'even 
towns, may be made rat-proof. It is ’less likely that effort# ^to 
prevent the transportation of rats on boarjj ships 'will meet with 
success., « 

More insidious and difficult to combat are the insects which are 
now known to carry disease germs. It is only in recent years that 
the relation of the mosquito to malaria, yellow 

G«m*Carriws * ever > an< * other deadly diseases has been dis- 
covered. Mosquitoes are widely distributed 
throughout the world, from tropical to subpolar climates. In 
the tropics and the Mediterranean, eastern Europe and the Nether- 
lands, they are carriers of the germs of malafria of varying degrges 
of virulence. Yellow fever, which is the scourge of tropical Africa, 
Central^nd South America, Malaya, Indo-China andBurma, iscyried 
by another species of mosquito. On the other hand, in the Eurasian 
an<f American tundras, the swarms of nyjsquitoes seem to carry 
no specific disease, although their irritation is maddening. A study 
of the natural history of the mosquito shows that the best way to 
exterminate it is to drain marshy lands Or, failing th&t, to jpread 
a thin film of oil ove^ the water. By these means the health of 
many parts of the tropics and subtropical lands has been mutb 
improved (sei Chapter XIII). # * 

The tsetse fly of Uganda, and other parts of tropical Africa, carries 
the deadly sleeping sickness. Anothef species of the same fly 
attacks cattle, but generally with less fatal results. The lAilization 
of cattle in many of the grasslands of Africi 'depends oh the 
extermination of this pest. • * . 

* The distribution of the bacilli of tuberculosis, le^rdsj, plague, 
ind other diseases which account for a heavy" morj^ litV , may be 
indepen<tent_ of jgec^raplncal coj^frdls. Yet The spream of such 
diseases is an important factor Np the distribution of man- 
kind. 
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An ♦aspect of hunting dependent largely on the demand^ of 
civilized communities led to the extensive pursuif of fur-bearing 
... * animals. Many * animals which live in cool. 

Fui Trading temperate or polar cliiqate? develop a close 
c °Xsd?K. sI fur_jn.wister,.as a jrptgstign against 
low temperatures. The fur industry, must thec^ore be pursued 
under severe dimatic conditions. D uring the polar summ er t he 
co attf of tK ese animal s are of little or npv afue. The furtrappers"o£ 
Canada were the first explorers of Arctic America and they soon 
rivalled in Skill, entrance, and knowledge of woodcraft the 
Indian hunters themselves. The Hudson B^y Company’s forts, 
or tradinf -stations, were pushed nortlyirard through the coniferous * 
forests up to the shores of the Arctic Ocean. Many of the 
Canadian towns of to-day were originally fur-collecting stations 
and trading posts. Fur is the oldest established trade in Siberia, 
ancl many of the Siberian towns originated as fairs for skins, and 
retain that character to this day. Irbit, Yakutsk, and Nikolaevsk 
are still* great fur markets.. In, European Russia the principal 
. fajr is at Nijni-Novgofod. 

The demand for furs used to take Russian, and later Norwegian, 
trappers to Spitzbergen, where the fur-bearing animals h^ve been 
almost exterminated. Fur seals arg hunted at the Commander 
and Pribilov Islands, in the North Pacific. They are practically 
extinct in the Antarctic islands where they were previously hunted. 

To meet the._gr.QWing. scarcity of valuable skins, attempts are 
be ine^m adefto breed Arctic foxes. Fox farms have beeg started 
in Labrador and Alaska, |nd there are proposals 
'* Fox Farms to start th em i n Spitzbergen. ” The fur hunter is 
at length learning the lesson whidh his far-ofi 
ancestors^ on the central Asian steppe lands learnt in prehistoric 
days, when they Caught* and domesticated their wild animals. 
There it no biological reason why animals*should not be bred for 
fur-bearing qualifies as well as for muscle, fleetness of foot, or quality 
of wool. Hunting must* restriot its ndmadic and progressively 
desfyuctjvfe nature if it fe to survive. *The sportsman ^hooting 
grouse on the,Scottish moors realizes this, and hence the close season 
which iJIfevqpts the exterminatidh of the birds. _ For the slsne reason, 
restrict ions* of se&son have ]*feen placed on all the; great sealing 
grounds. 
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The slaughter of plumage birds is a kind of hunting 'ffihfch.sgp- 
" c ' plies a luxury trade, that fluctuates with the whim 

uma * e <3 fashion and is much curtattecCby law: 

' The sea teems with life and most seacoast peoples derive part or 
most of their nutriment from fish. Temperate seas are more prolific 
than tropical seas, probably because of the larger 
Fish amount of vegetable life which is found in cool 
waters. Moreover*, as in tiie case 'of forest trees in 
cooler climates, the number of individuals of fish is peat andPt he 
species relatively few compared with the tropics. * Although fish 
go to great depths ix. the ocean, they seem to prefer shallow water. 
This is associated with thQi presence of waste materia^ frpm the 
land, which furnishes food, if not directly to the fish, at least 
to lower organisms on which the fish live. A sea floor at no 
great depth probably also provides the most suitable spawning 
grounds. 

The most important fishing grounds lie in the northern* hemis- 
phere and include the Newfbundland Banks, the North feea, and 
the Sea of Japan. On the Newfoundland Banks, 
Growofs where a cold Arctic fcurrent gives the death blow 

* to the Gulf Stream, the mingling of waters srems 

to provide ideal groups for # cod. These fisheries have been im- 
portant since early in the sixteenth century, when Norman and 
Basque fishermen first visited them. It was a traditional claim to 
her fishing rights that left France in possession of the small islands 
of Sjt. Pierre c and Miquelon, when the rest of Newfoundland a^id all 
Canada passed to Great Britain. France also retained certain 
rights over the inshore fisheries on some of the Newfoundland 
coasts. The fisheries of the |?ariks, being on the jiigh seas, are 
open*to all comers. * * 

The North Sea fishing grounds are important principally for 
herring, haddock, soles, .turbot, and cod* They are frequented fey 
all nations bordering the North Sea, many of 
v ^sherie* whom send fishirtg vessels*to the grounds around 
c the Faroes, Iceland, and off the west of*%:otland. 

Steam trawlers and drifters have largely replaced mailing boats, 
except in'llie herring, fishery , an occupation which migrates round 
the coast of Britain, from the Hebrides to Yarmouth; following the 
shoals. The larger trawlers, capable of carrying 400 to 700 terns of « 
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fish, stay several weeks at sea, keeping their fish ob ice, but 
the smaller vessels, which fish near* home, seel? market more 
freqqfStfly. * • * 

The Norwegian fisheries, mainly pursued in saili ng boats, are 
*~cod and herring fisheries alopg the coast. They form one of the 
• ~ chief occupations of Norway. The Baltic is now 

• * VafwapI AVI * * 

FlnhOT' relatively poorly endowed with fish, its waters 
• being only slightly saline and not favoured by 

most Nortji Sea species. • France has sardine fisheries on her 
Atlantic coasts and sardine and anchovy fisheries in the Mediter- 
ranean. But on the whole the Mediterranean affords poor fishing 
grounds, Quite inadequate to supply th^ great demands of the rqpny ■ 
Roman Catholic dwellers on its shores. Much of the Newfoundland 
and Norwegian cod, dried or salted, finds its market in Mediterranean 
lands. 

Much fish is also tinned for export, such as salmon in British 
Columbia and Alaska, sardines in France and Portugal, and young 
herrings 'in Norway. In the* British ’fisheries the greater part of 
. tl^e catch is for home consumption, although large quantities of 
salt herrings are exported. • 

Fishing causes the localization of people in suitable coves or 
inlets wfiich afford harbourage for thp boats. The best sailors are 
recruited from the "fishing communities of *!any 
Localization coun t r y. The men of Shetland, and of ^Cornwall 
and Devon, have always had a great reputation 
as deep water sailors, and in France the Bretons are earily the’ best 
seamen. Life on a small fishing-boat, at sea in all weathers, is the 
bftst school for seamanship. We need only recall the services of 
the fishermen* of Britain in the* nfine -sweepers and* similar craft 
during th| European war. As fishing-boats increase in size, steam 
replacing sail, and the cargoes obtainable are ip excess of all local 
demandS, the tendency is for the vessels toVork from a large har- 
bour* which has "direct railway communication with centres of 
demand. At such centres* fish-curing works also arise, since, owing 
to the n^mb* of boats wbrking from the«port, they are a^pured dl 
supplies. a In # this way Aberdeen lias killed the small fishing ports 
along tlR coast from Stonehaven to Peterhead, and Peterhead in 
like mannePfcas drawn to it Jlle population of many, small havens 
a in the* vicinity. 
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Certain' .kinds of coast. are .unsuitable forcing. Tfcgse aj£ 
generally high, 1 rocky coast$ mthout shelter Jnjr^n^^SSg 
winds', IftHe coastal lands are also unproductive, 

ITn— Uafcln *•« ^ 

' firiritg as they probably are in n these circumstances, 
population is scanty and often poor. On the other* 
hand, a low-lying harbourless coast, while unfavourable for fishing, 
is generally backed by a productive plain which makes the popula- 
tion independent of the resources of the sea. 1 ‘ 

Fresh water fisheries are not of great importance except in lands 
far removed from the sea. Sea fish have ^ finer flavour and are 
more in demand, with the exception, of course, of salmon, which is 
really a marine species that ascends rivers to breed. In the great 
rivers of Russia and Siberia, which flow through regions far removed 
from the sea, fresh water fisheries are of great importance. The 
roe of the sturgeon enters into commerce as caviare. The fisheries 
in the Ob, Yenisei, Lena, and Amur, cause a migration of fishermen 
in summer, when the rivers are ice-free, to the mouths and estuaries) 


-a sort of nomadic population ofj fishers and traders which recedes 
southwards in winter. *• „ 

The term fisheries is generally used to embrace the capture of 
other njarine animals besides fish, including oysters, shellfish, iieafs 
and whales.,, Whales are hunted in mo^jt of the 
Whales, etc. oceans both for blubber, which is rendered tp oil, 
and, to a less extent, for whalebone. The. caiC&ses 
are frequently used for the manufacture of bone manure. The 
Greenland or Right whale is now so rare in Arctic seasHhat ^ is no 
longer pursued. In tfye South Atlantic the closely allied southern 
whale is found. Both these species yield large amounts of 6il 
as well as whalebone. Various *kinds of finner whales are now 
hunted in the Greenland Sea and North and South XtlarjJic. Their 
pursuit has brought, human settlements 1 to. otherwise unpopulated 
islands like South Georgia and the South Shetlands. Three 'hundred 
years ago whaling gave rise in Spitsbergen to a‘ summer total of 
1,500 inhabitants, but it has long 1 since disappeared. Sperm whal- 
ing waSjfollowed in the tropical waters df the Atlantib, Indian and 
Pacific Oceans, generally by nomadic whalers, which rgtpained at 
sea for long periods, hut this aspect* of whaling is practically ended. 
Various kinds.of seals are hunted for Kill, though dkcessfVe slaughter 

«mr*< ->. ■. - *. •--*< *■***' '^ wW i l" — ). 

has much reduced the supply . 



tl tB INFLUENCE OF ANIMAL LIFE 


Manykinds of mollusc s, part icularly bivalves, are fished»in certain 
tro pical seas for mother- of- pearl and p earls. Hie tnost important 
, . , * are now in various 'Pacific islands, the Malay 

a reads Archipelago, northern Australia and lower 
Burma* A r^nejnyCTtebra^e 

thptmi: ja .cpred as btchejjle-Mer* .or Jxepang, in many eastera 
waters, and finds a ready market among Chinese. 

Man has a closer dependency on animals than in hun ting and 
fishing. He has succeeded in domesticating and turning to his 
* • use cgrtain animals, either as beasts of burden or 
_ Man’s as f 00< j resources. Domestication is mainly con- 
on ^Animals fined to herbivorous # animal|. They jgre. cgiJtj- 
* * paratively easily tamed and thrive well in semi- 

captivity. It is interesting to speculate on the origin of the habit 
of domesticating wild animals. Man's natural affection for animals 
no*doubt was a factor of importance ; possibly also shepherding 
evolved, from hunting. The fleet grass-eaters on the open plains 
are very" difficult to hunt, andi so ijiadfc life most precarious to the 
hunter who depended* on them for his food supply. This might 
easily suggest capturing the -wild animals and breeding them in 


captivity. The dog was no doubt the companion of the early 
hunter a&d of considerable use to hiyi both in chasing game and 
perhaps also as a scavenger in his encampment. Eskimo dogs*are 
of great value in eating the offal of camp or village. The polar 
explorer, Arced by hunger to kill and eat his faithful *dogs, is 
perhaps recapitulating the habits of the first herdsmen : when 
hunger pressed the herds saved the tribe. 

’At a very early stage in man's story animals jnust hftv e been 
t ame d and used as beasts of busdeft and for labour fa t he field s. 

. * Noploughing on a targe scale is possible without 

Buries help, apd ‘overland trade did, not develop until 
* animals were used for transport purposes. Tljg 
successful managelh^nt of herds of cattle and sheep was im pos s ible 
witho ut the he lp of horsg afti d dog < Until 'quite rece nt tim es th e 
main use^ o^dSbro^tjc animals wa s for transport and b urden and, 0 
>f c ourse, many still are, used for tliese purp oses. There are~parts> 
jfBunn^aryl Malaya where th6 elephant is the only satisfactory 
carrier. Tht* increasing utilisation of mechanical power is now 

displacing the horse from the roads of many countries,* and even 

• * 
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ploughs are drawn by tractors. It is not improbable «that in 
another generation the horse will be a comparatively rare animal 
in industrial countries like oar own. Great imjpiorta rff^ used ' 
to l|e attached to the breeding of horses Suitable for . army 
purposes. In the European war, however, their value much' 
decreased by the employment of motor transport and tanks. 
The ass and the mule are likely to survive in the drier, 
mountainous countries where their less fastidious feeding and 
their sure foothold on steep gradients «nd mountain tracks make 
them invaluable. 

w I C 

Meanwhile the heeding of cattle and sheep solely for food, and 
the* institution bf hhge her^s for this purpose in the nevf and little 
populated grasslands of the world, is r a modern 
Br6 CatS! °* development of the c pastoral life. It depends on , 
the rapid growth in industrial centres of popula- 
tions which produce no food directly and must draw on the surplus 
of other people. Imported food is the raw material which furnisher 
the necessary labour and skill. For the same reasons, the tendency 
in industrial countries is always to grow fewer crops and to k^ep . 
more land in permanent pasture. This gives a good profit to the 
farmer c and necessitates less labour on the land. Of course, the 
importation of fresh meat frpm overseas only became possible with 
the 1 invention of refrigerating machinery and the construction of 
special vessels. These developments in mechanical skill gave a 
great impetus to meat eating in industrial Europe, especially Great 
Britain. A* later phase in this intensive herding for meat produc- 
tion necessitates the growth of cereal crops to produce food tor the 
herds. Thus in Iowa and Nebraska, in the United States, great areas 
are covered Vvith maize which ia harvested for fattening pigs for 
the*meat factories of Chicago" Possibly, as the lands become 
fuller and the denjand fpr meat increases, it will be necessary to 
keep larger flocks of food animals on a given area, and th&t can be 
done only by growing* on the land more productive crops; than 
pasture grasses# The great demand fh%t grazing animals make 
c on the^ land has long since led to thfeir absence ih the densely 
populated river valleys of Cfiina. The Danes, J^owever, have 
shown how the cattle industry nfear the markets aQprded by the 
great industrial centres of Europe 'can be made °very Remunerative 
on comparatively poor soil. 
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* The production of quantities of milk is another function of tl|c 
new ianda wh^e large herds" of cattl e ar e kept', "l ^car export Iht 
* • milk is either turned; or converted*" into butter 

|1ML * ' ^ *. - »*■ »►* u v r*u( ivnaiv wu>a » i' 

rriHntliin cheese. Hence the great export of these 

► ’ commodities from North America, Siberia, Aus- 

tralia, and New Zealand, %nd the export of beef extracts from 
Uruguay. Rich pastures near centres of great demand prompt 
similar industries j Switzerland ajid Norway thus export condensed 
milkj . 

Herds of cattle, sheep, and*other domestic animals yield many 
other products in addftion to food. Wool, leather, horn, camel’s 
• hair, etc., are all products of the world's grazing 
and under certain conditions associated 
with the supply of fuel and labour lead to manu- 
facturing activity. In other circumstances the raw material is 


senlrto the place where fuel, labour, and technical skill are already 
located. 


»— ( 1909 ) 



CHAPTER V 

SOME IMPORTANT CROPS 

FOOD CROPS AND STIMULANTS 


The economic geography of certain important crops must b% con- 
sidered in relation to both their areas of cultivation and their entry 
into commerce. Ip the study of food crops it is necessary to bear 
in r mind relative food values. These are an important commentary 
on the local consumption, the import and export of fo<Sl. 

Without entering into problems of chemistry and physiology, it 
may be explained that the principal constituents^ of food arftjjro- 
teins, carbohydrates and fats. Proteins, i flhichr 

| Constituents SSgg. 

* h^dratggjini, fats^give he^t a^^qth^r Jjgnmsof 

energy . All three substances are essentialoin a complete digt. _pu t 
the relative proportions of each may vary 

JK Blfc anT^E SIonmenj. "TooTvalues may be expressed 
in calories, the calorie being a measure of energy . 1 % 


• 

m 

Protein. 

Fat. 

Carbo- 

hydrate. 

Calories. 

per*ib. 

v Wheat flour 

11 

1 

75 

.1,651 

Oatmeal . e 

15 

8 

60 

1,732 

^Barley meal 

10 

2 

73 

1.642 

*Ri<£ . 

.8 

— 

79 

. 1.631 

* Maize meal 

7 * 

4 f 

66 

1,544 

► Rye . 

<12 

1 

72 . 

• 1,625 

••Sago • ■ • 

9 

— 

78 

1,635 

Potato * . f*. 

2 

— 

19 

400 

Carrot . * 

1 

— 

7 

15£ 

Turnip . •. . 

1 

— 

4 . 

127 

Banana 

1 

— 

14 

298 

Date (dried) ♦ . 

2 C 

e 

69 

1,421 

-Milk ; 

3 

4 «■ 

5 

* *325 

c » Butter . < . 

1 

8fc 

— 

*3.604 

* Cheese 

2 a 

30 

2 

1,779 

^.Egg . 

12 

o 

i 

9 

— — 

• <624 

t 


V ’ • . ,o 

1 The discovery of the substances Jcnown as vitanlines, as, essential 
constituents of diet,<g>romises radically to modify older ideas of food values. 
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lands.* Root cro 


are Door food^and are always supplemented to a 
Finland’s population in the early 
history of the* country jised to subsist on turnips, and it was only 
at a later date, when manufacturing industry brought the Finns the 
means to import grains, that rye bread# became their staple food, 
^natjves'of .tfce, Punjab liveon millet, a cereaLwith a„relaliyely 
e .5E2fl i SS.„. t fe m° re yaluatk .wheat which, they 
cultivate^ to tljft .xfeh t industrialize of w estern Europe. 

Russian peasants (to speak of the pre-revolutionary era) used to 
glow wheat for export in the •rich black earth lands of the south 
and lived ‘on poor rye bread. • • 

, Wheat is cultivated ■in many varieties, most of which are the 
outcome of careful selection tc t meet varying conditions of soil ahT 


i #i climate . Several of the chief varieties of .wheat 

I whit °* are of prehistoric origin and were cultivated py 
* neolithic jnan. The number of varieties is being 












•96 



wheat lands are in East Anglia, which is favoured with a driej and 
wanner summer than the rest of the country. The Mediterranean 
climate is an ideal *>ne for winter wheat, but only vntt irrigation 


for. summer wheat. Tnechief problems in the extensidh of wheat 
cultivationuein finding varieties that will germinate v/ith less rain 
and ripen with lower temperatures. 9 


Wheat lands are found in the temperate, especially warm leni- 
perate, regions of the world. The most intensive cultivation is 
frTT-r -^rrrrr?:, 


Euroge. 

considerable QWin&ta. ^nufacturing population wljich 

prpdi^ces-flpioQd . • 

In 1£14, to take a year before the war conditions had seriously 
influenced the yield, the United States, wi|jj^ 891 >000 *p06^bjflshels, 
was the greatest producer. T h is ,wa s near ly one 

• oTssrs, a ■«*.** 

decreasing proportion of this is grownffor export. 

9 * Next came European Russia witiy 57 3.0C^) t QQQ 

bushels , mainly for export, France with 320,000,000 bushels , for 
Some* consumption, ^<^ mth^.J31 2JX)flJ[?QQ .feushda. chjefly for 
export. Asihtic Russia, mairflyiwesterrv Siberia, produced about 
1 9l j >.00Q.0Q n hiichAic for consumption in Siberia and* Russia, for the 
difficulty and cost. of tr%nsport are toolgreat to admit t» profitable 
oversea export. Aust ralia, in 19 14,,- had an abnormlBy s mall 
wheat harve^jm cHa^ ^ the figures for 

1915, nearly 13),OOO,O0O bushels, give *a t better idea of the poten- 
'tiality^Df the Commonwealth, although this was ait Exceptionally 4 
'good year. This wheat cornel mainly from Victoria ^uid Mew 
South Wales. Italy yielded about 169.000,000 busifeh and the 


Argentine 


the latter 


two countries each ha vine a larcre surulus for exDort. Canada’s 
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p roduc^pn_ was 161,000 ,0QQ ^busheIs, and 

b ushels ; in the case of Germany an insufficient amount to^neet 
home.d^nands! # The yield of the United Kinedomwas 62.0Q0.QQQ 
bushels . • 

War conditions affected these figures in successive years. The 
Russian* export supply failed, shipping difficulties and high freights 
decreased import to allied countries, but this was 
Ws^Conditiong by more intensive agriculture at home. 

. • France had some of her best wheat lands ravaged 

by^ war. In *1017 th^ UniteS States yield was only 560,000,000 
bushels, but in 1924 it was increased to 872, 0(30,000 bushels, and 
the yield t>f France only 144,000,000 Jmshels," but that has now 
increased tb 280,000,000 bushels. Australian output in 1924 was 
160,000,000 bushels, the Argentine increased to 192,000,000 bushels, 
the Canadian to 264,000,000 bushels, and that of the United King- 
dorfl was 56,000,000 bushels. The figures for 1924 showed an 
increase all round, but fell short of the high-water mark of pro- 
duction in 1913 when the world’s, toftil wheat crop reached over 


4,000,000,000 bushels.® 

£or nearly a century the ^United Kingdom has produced less 
wheat than is consumed at home. At present about 70 jjer cent 
of wheat Consumed in the United Kii^dom is imported. 

The deliciency is met bv imports from Canada, the United States, 
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large tra cts in Canada, in northern, south and east Africa, an d , 

* irrigation* m 'Australia ?^ 1 ^WJar*ahcffcfima 

Undeveloped 


atjjresent, bu^ probably not for export. . . 

emis Arena, and a re closel y allied to wheat. ’ 


on the who 


cr latitudes. As a rule they 
ar north as barl ey, requiring a 


favourable to whea{, is unsuitable foy oats. This explains why the 
crqp, although' of 'prehistoric origin, seems to have .*been little 
. cultivated until agriculture became general in northern 'Europe. 
The yield per acre varies from about 58 bushels in Belgium to as 
little as 16 or 17 bushels in the warm dry climates of Italy and the 
Argentine. Oats are one of the most nourishing cereals, but 'few 
nati ons ex ce p t th e Scots have realise# thig, $ruth, In most co ug- 
tries the , main .use of oats iVfo^cattie and hprseiaedT 
The chief oat-growin g countries are centr al a nd western Europe* 
jnciudiogjj^ British. Iglej, * and tht,^t to . 'VJnitft^tate a .a ad 
CaBd&U Production in the southern hemi - 

—r » -" « «"»■ *» *****-»«**»***< uw 

.world s sphere is not of very great importahcft, The 
Output Oi M , *•' Y - mmrn 

1 T Oats world's output of oats is about, equal m nugjq^r^oi 

bushels to tliat of wheat, but a bushel of oat£jg. 

2d 38 lbgT In 1914 the, United Stafcfe.jjEQ,duced 


p#j*Tn ofii i ysyi metm r-,\ i * r» y * ^ ^ i ^ 


lS?*gO&22g 

bushels f^a irte sixth omthe list, ' These r proportions have been a 
little altered by later conditions. Canada now takes a higher place, 
while Gern ^aypy flfld °V*P llfQ *h e world's 

output of oats during 0 the war showed a considerable increase over 
previous years. 

‘Sffitofc whicfy belong to th e ffenus Mor deu m^ i^sthg 


fa rther n ort 


ssi 

— i 1 1 1 1 1 n w \ \ v ' mmmmm 




earliest crop to b| cultivated. 


Asia a nd was (probably the 










whgat and, barley, but does not thrive far jLodK '^ ng injured b^ 
eari y frosts. In cential and north-western Europe it was of old 
^he chief cereal used for bread making. Rye bread is st ill much 
in vogue in ^andjn aLYia^ Finfend, nor th er n Germany and ffuss m — 

for wheat. About 30 per cent of the worlds output of rye is 

Outside Curope there is relatively small production. • 

Maize*! or Indian corn, a c erea l be longing to th e genus Zgg , is 
a native of America where it was cultivated in prehistoric times 
• ^ 3 ?.the ba|is of the indigenpus^ciTilizatioi^ 

Maize # of Aperipa. I v. 22). In the United Statesr it is 
• * • known simply as corn, in Europe frequently as 


Turkish or Spanish corn, and in South Africa as mealies. Cornflour 
and hominy are forms of maize. • • 

There are several hundred varieties of maize which differ greatly 

<um ****** *** *«#, * * *** ”*** ^ 

m anopaAn ce. size, and aomDosition of erain r . All kmds reamre 



summer ergp. The yield per acre varies from 54 •bushels in 
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Ontario, tb an average of 31 in the United States and 10 in European 
Russia. ' ' 

Os. chief maize-growing country o f th e warffii* fonitfij 

6tat e s,j^^itJormrtK ^^apaf^rff!^ CT(^^n4 JM^£M-.4^. 

over 6 0 per cent of the worlds total. .Ohio, Indiana, Illinois, 
Iowa, Kansas, Nebraska, and Missouri are the principal maize 
producing states. The last thirty years have witnessed a doubling 
of the area under maize, an outcome of the cattle and pig rearing 
for the export of meat. The Argen tine output appears to fluctuate, 
and is now less than one-tenth that of the United States. Hungary, 
Rumania , I taly ( particularly Lombardy), Brazil, a nd Yuero-Slavia 
also pr o duce, and Many p arts of South Africa, especially Rhodesia, 
have growing: importance. * 

Maize is not very suitable for bread making, but in Rumania, 

and South Africa. . a..cen!ain amo unt is used for human food. "Its 
importance in commerce is as a food for livestock. * 

Rw i s a cerea l belonging to t]ie genus pryr ? . It came originally 
from the East Indies and was cultivated .in the earnest times.. 

Qyi:la.thousand varieties, 4ifia3agJiU^^?A 
Bice in thd size and composition of the grain, are known, 

but all require a tropical climate. 
^c^^eej^ aJu^^suffi^r Temperature and a great amounts 
water durinp th e grow ing s eas g n. gatisfac tory cultivation entails 
growth actually in a few inches of water until near harv^t OnSCer 
these circumstances its growth is so rapid that two or three, crops 
caiHae gathered from tTiJTsaH^amrm tliel;oufse”6rarvean 


best results are secured in 




s as the river plains and del tas. o f 

tne Ganges. Yac^ste , Hoang, Si, Mekong, etc. Beans and peas 


ww wm o > * .» w •» « ;p» « ms. 


is d eficient, and so alloW the rice cultivators to flourish on acvege- 


of cer 


fen •)* * f 


a plication of manure 
and machinery the output of rice could be considerably improved, 
but the peasant cultivators are* conservative and loth to depart 
from immemorial precedent. A variety of rice known as hill rice 

* * «mw win man** lilt Mzwmwn MwwiBW 






Rice is distinctly an Asiatic crop and was only introduced to 
Europe m histone tiroes. 

r>ui* B tinn grineipat E^ easjT^US^n ]^ grown it only 
fc since the WdSTAges. Its cultivation began in 


•ysjsi 


die Ages. Its cultivat ion be^ a n flifr 
erica soon# after the ^oi^^tiw*^tneflr^t 
While Nce*is one of the most important of the 
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The lading countries m the manufactutb of beet sugar are 
Gfirm^ v*t he Om ted States, and Czecf io-Slovakia. Many European 
countries produce smaller a rrfoun Is? '1!lie ^reage in Europe under 
sugar beets in 1920 was 50 per cent less than in 1914. 

•Experiments in beet growing have been tried in eastern England, 
and although it seems probable that deficient sunshine may result 
in a low percentage of sugar.in tfye beets, there is not yet sufficient 
evidence on which ta forecast the future of the industry. 

production of beet sugar and, indirectly, cane sugar, has 


b een m u ch i n fluen ced by ^Government _actron. 

in Europe is very complicated 
it amounted to a protecti ve duty tcTkeep out cane sugar an 

ustry, followed by'a'^Fount 1 ’ w Mf "" 
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has contributed to the growth of Mediterranean civilization in 
supplying man with necessary fats which are lacking in a region 
where the conditions are adverser to dairy cattle, ayd consonantly 
butter. Most Mediterranean lands, especially Italy, Franoe, Spain, 
and Asia Minor, produce large quantities of olive oil. Cotton 
seed oil comes from Egypt and the United States. Rape seed oil^ 
derived from a species of mustard, is a temperate product and used 
chiefly as a lubricant. Linseed or«flax seed oil isrused in making 
oil cake for cattle as well as in the manufacture of paints, varnishes, 
and linoleum ( see p. 53). Sesame is 4 an important oil seed grown 
chiefly in India and Ceylon for local use. * 

The resources of the tropics in oil-yielding plants are enormous, 
and capable of great development. Coconut oil is produced from 
copra, which is the dried kernel of fhe coconut palm. Copra is 
the chief commodity of commerce in the Pacific Islands, for the 
palm, which requires a tropical climate, prefers a situation n?ar 
the sea. 

Coconut plantations haVe brought into prominence many 
islands, otherwise of little or no value to man. Coconut oil is 
much used in margarine, soap, and candle manufactures. The 
yield of Ceylon is considerable. Palm oil is one of the oldest tjade 
resources of West Africa, ancjl still the most important. It is de- 
rived almost entirely from wild trees and the industry is dependent 
on native labour, which is very wasteful in the extraction of the oil. 

Another West African oil of great importance is grouAd nut oil. 
The plant is*a native of South America, and Africa owes it to the 
early Portuguese traders. It is now grown also in India and in the 
southern United States. , 

There are ifaany other vegetable oils of minor iiriportance. 
Coffee is derived from the fruit of a shrub which- is 4 native to the 
highlands of north-easter^ Africa. The fchipf species in cultivation 
are the Arabian or highland and the Lio&rian or 
Coffee lowland, of which the former givfes'the finer ctoffee 
and is nlost in demand. 4 «From Arabia, to which 
the plant introduced, coffee became'known to Etfrope* but its 
use in Europe did not become prevalent till the seventeenth century. 
The popularity of coffee soon led tef its wide cultivation unsuitable 
climates aryl ^pils in the East Indies and tropical •America. Coffee 
requires a rich soil, $ warm but not necessarily hot climate, and a 
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mod entfe supply of moisture. High winds and froA arebpth 
fatal. The plants, when young, must be sheltered J[rom strong 
sunshine, and® with this end in view bananas, erythnnas^orntiier 
shady* trees are* planted on coffee estates. The MocHa^lanfiSiohs, 
which are near the sea, are shaded with wonderful persistence by sea 
mists duringthe great heat of the day. Threeto five years are required 
lor the plant to mature, after which it bears for some thirty years. 

Coffee is a tropical product gjown almost exclusively for export ; 
in jpost lands the large output depends on the supply of abundant 
cheap labour.. The demand’for coffee has done much to develop 
certain tropical land! like Ceylon and Brazil. In Ceylon, cpffee 
was the first crop to succeed on a lar^e scale : by the middle of 4 
last centuty the coffee planting mania almost paralleled a gold rush 
in the scramble for land. But in 1870 the coffee leaf disease 
appeared and devastated the plantations. In ten years' time the 
planters, faced by ruin, turned to cinchona, and later, tea (see p. 46). 

9 Brazil, especially the State of Sao Paulo, grows more than half 
the world's coffee. At an altitude of 1,800 to 2,500 ft. the coffee 
thrives best, that is ty say, in a climate where white labour, especi- 
ally Italian, is successful. . About half the world's coffee is 
exported from Santos and Rio de Janeiro. The highlands of 
Coldhibia, Venezuela, Central America generally, Haiti and Puerto 
Rico, pfoduce much coffee. Java Ind southern India are ’also 
coffee exporters. Comparatively little coffee comes from Arabia 
(Yemen), but it is of a very high quality. # No coffee can be grown 
in temperatg regions, where the great demand for it o£Cifi*s. * 

is derived from the dried leaves of a shrub which is probfibly 
a native of China or possibly India. It ha% been in domestic use 
• in China from the* earliest times, bat Europe did 
Tea • not know it before the seventeenth century, while 
• its common use in Europe ftas a century latet. 
The tea^dant has a wide range in subtropical climates, preferring 
thos$ which are* warm, moderately damp, and fairly equable. 
Excess of moisture is harmful, %o that well-drained slopes afford 
the best sitte^for tea cultivation. The plant can survive exposure 
to frost.® There are several varieties of tea plant, but the" variotp 
kinds anj grades of tea on the market are due principally to choice 
of leaves a&d process of -manufacture. I £jtie finest flowery 
Pekoe, is made only from the leaf buds at the tips of young shoots. 
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Green tea is withered by steaming before fermentation hast set in. 
Ifhe tea plant requires careful pruning and is ready for picking in 
three to five years. Cultivation - and picking both require ipuch 
labour and careful work. It is, in those subtropical lands which 
have abundant cheap labour that tea is a productive crop. 

Southern Chin a is the greatest tea growing country and useg, 
until some forty years ago, to supply the world’s demands, lea 
compressed in bricks used to be one of the great 'Commodities of 
overland trade to Tibet, Mongolia, and via Kyakhta to Siberia and 
Russia. The great demand for tea in 'Europe in the .middle of last 
century, .when the import duty fell to a reasonable figure, before 
the Suez Canal Was 'built, lfd to the construction of famous tea 
clippers, which raced frcJm China to Europe in ninety da^s, a speed 
never surpassed by sail. The object" was to expose the tea to as 
short as possible a period of sea transport, in order that its quality 
might not deteriorate. The home consumption of tea in Chiha 
is very great, and exports have fallen off in the face of the com-,, 
petition of India and Ceylon? which now supply most of the tea 
used in Europe. In India, Assam, the Darjeeling district, and the 
Nilgiri Hills grow large quantities, and since the failure of coffee 
(see p. 45) Ceylon has been a great producer. Above an elevation 
of 2,500 ft. tea is practically the sole crop in Ceylon/ Tamil 
cooli&s from southern India supply the labour. Japan, where the 
cultivation has been long established, and Java, where it is relatively 
new, export large quantities. There are also tea estates 1 in Natal, 
Brazil and California. The Australians, New Zealanders, British 
and Canadians arc the principal tea-drinkers. The import to the 
United States shows much increase and will no doubt grow Rapidly 
as a result of” alcoholic prohibition. India's consumption is also 
growing. There seems, in fact,' to be every likelihood^ot a .shortage 
in the world's supplies vpthin a few y£ars. Production may be 
increased in India, Ceylon, Java and Sumatra, but it is &bubtful ‘ 
if the increase can keep pace with the demand. ‘ ’ • 

Cocoa and chocolate art derived from‘a t tree which is native to 
tropical America. The valuable product is the fruit.* "*Fhe cacao 
< tree needs a warn, damp climate with good rich 

Coeoa soil, shelter from winds, and direct exposure to 
( t hot sunshine. Erythriftas and rubber trees are 
generally grown amqng the plantations to afford shade. Cocoa 
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js essentially a plant of equatorial regions, Convpgj-ed wth coffee 
or tea^ cacao requires comparatively* little labour and so can be 
culth^Ltgd suo&ssfully in tropical America and West Africa. When 
the Spaniards came to America tfyey found chocolate in use, and 
several of the chief ai$as of cultivation of the tree are still in 
America. The Gold Coast now leads in production, followed by 
brazil, Ecuador, Nigeria, the West African islands of Sao^Thomi, 
Prirfoipe, and Fernando Po, and the West Indies. Ceylon and 
Javf are ajso cocoa growers, and a beginning has been made in 
Uganda and the Fiji Islands.* Most of the cocoa grown is sent to 
the ynited States, Britain, Germany, the Netherlands, and other 
parts oi fiurope. t * * 

Win ! is the fermented juice of the grape but the name is also 
“used to some extent for the fermented juice of other fruits. The 
vine is native to eastern Europe and western Asia, 
• Wine but other species are natives of North America. 
• In the eastern Mediterranean it was one of the 

first plants to be cultivated; andLit has now been carried to all 
suitable climates. There are many varieties, all of which require 
a long, warm, dry summer for the maturation of the grape. The 
northern limit of the vine is fixed by this consideration. Drought 
in sumnSer is not harmful, since the long deep roots of tfie vine 
draw moisture from the subsoil. Southward facing slopes are $ery 
favpurable sites for vineyards, for they dr^in well and have plepty 
of sunshiife. Hence the predominance of vine cultivations in 
river valleys# Soil is also a factor of importance, for thej/ine requires 
grounS that* is fairly retentive of moisture but never becomes 
Waterlqgged. The plants, being leafless in winter, are not injured 
by frost. Thd vine seems very susceptible to the attacks of certain 
plant and aniihal diseases. Phylloxera, an insect pest, ravaged jhe 
vineyards of many parts df France some^thirty to forty years ago, 
with th^ result that the American vine, being less liable to attack, 
was introduced* tt> redeem the wine industry from collapse. The 
American vine proved %o ‘fruitful that there was for some years 
a tendency* ta over -produet ion of wine, phylloxera occurg, but fe 
now uiufer c^ntrpl, in Australia afid South Africa. * 

The vile is now cultivated principally, but not solely, where the 
Mediterranean climate obtain^* The names of wines ape derived 
as a rule from the localities of manufacture, ^uch as champagne. 
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bordeaux or clarets, rhine wines, port, madeira, etc. Variations 
of climate and soil, local skill; and methods of manufacture account 
for the differences in wines. The vintage changes ift qualify JErom 
year to year. France and Italy ^are the greatest producers, ol .wine, 
Spain, Austria, Hungary, Algeria, Portugal* with Madeira, and 
Germany are considerable producers. 

In spite of high production in most years, a considerable quantity^ 
of spurious wine of chemical preparation is on the, market. • 
Tobacco is prepared from the leaves d plants which are native 
to tropical America. Several specie are known. r Tobacco was 
in qse throughout the Americas before their^ dis- 
, Tobacco -covfery by Europe, and it has now spread through- 
out the world, in some instances, as c in Central 
Africa, by barter from tribe to tribe going ahead of European 
exploration. Although a tropical plant, tobacco has a very wide 
range, being grown in all parts of the world except the hot afod 
cold deserts. It is injured by frost and requires a warm summer t 
lot the proper maturation of tl\p leaf. A rich soil, well drained, 
with much lime and potash, is necessary. Tpbacco will grow out- 
side the regions of commercial cultivation, but it fails to produce 
a leaf of any value, e.g. Irish-grown tobacco. Variations in kind 
and quality of tobacco depend on the species cultivated; the soil 
and^dimate, the choice of thfc leaves, and methods of preparation. 
The cultivation and preparation of tobacco require a considerable 
amount of labour, but the dried leaves are generally* exported 
unmanufabtqred to the countries of demand. The United States 
(Kentucky, Virginia, etc.), are the chief producers and expbrters. 
A great deal is produced also in India, Nyassaland, Cuba, and other 
West ^Indian islands, the Malay Archipelago, especially Borneo, 
Java, Sumatra and the Philippines, Rhodesia, % Brazil, Japan, 
G&rmany, Hungary, et<j. Tobacco grown in NyassaSand and 
Rhodesia promises wed, and is the nearest approach wfthin the 
British Empire to good American leaf. Canada's production is 
increasing, but the tobacco is poor grade. Tobacco was one of 
the earliest commodities imported to Britain from Aifterica : its 
effect on the fortunes of Bristol Has been very marked. 



CHAPTER VI 

*SOME IMPORTANT CROPS 

INDUSTRIAL CROPS 

Under this heading may be grouped those crops which are not 
cultivated for food or stimulants but provide the raw material for 
manufactures. • Many food crdjps provide material for manufactured 
food products while they are, of course, the rayr material by which 
human energy is produced and mankind maintained. The distinc- 
tion befcwe&n food crops and industrial crops may be more con- 
venient than real as far as the term " industrial " goes, but the 
contrast has geographical value and so can be justifiably main- 
tained. 

• Industrial crops are in few cases equal in antiquity to food crops, 
for they were not cultivated on a lgrga scale, if at all, until modern 
industry had created a demand. The list is a 
fa^Material l° n 6 one an< * * s ^eing added to in every generation 
as manufacturers seek new sburces of raw material. 
It is only necessary to recall the growing demand for rubber and 
the search for new kinds of rubber tries, or the large scale experi- 
ments recently made, when coniferous timber was scarce in war 
time, to find suitable fibres for paper-making. Sometimes the 
problem is reversed, and a use is sought for an abundant material 
with a view \o developing the country where it grows. A laS*ge 
demand for the southern tussock grass migfit be a new source of 
prosperity to *the Falkland Islands, South Georgia, and other 
poorly ei\dowdd Jands. * 

Silk ^ a nbr e of animal ftrigin, is conveniently included in thfi 
chapter, *Wool is mentioned under Animal ^Products. 

Rt&ber, india rubber, or caoutchouc, ha! only recently become 
an important commodity bf commerce. 4n origin it is the latex 
•* • or sap of several species o^tropical trees, including 
Rttftfar the Hevea brazilimsis of Brazil (Para rubber), th$ 
• * * Manihoi $£p. t also of Brazil (Ceara or Jk&&j^ba 
r^ber^ theaC^i^ elastica ^Central America (Mexican rubber), 
the Ficus dastica (Indian or Assam rubber), the Landolphia spp. 
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(African rubber), the Funtumia elastica (Lagos rubber), eto. Para 
and r Mexican rubber are of New World origin, but the name " india 
rubber " suggests that it was from India that th£ substance was 
♦first obtained. It is not many f years since all rubber was gathered 
from wild rubber trees by the native population of the region. 
This satisfied demands for a time, but year by year necessitated 
new areas of forest being exploited since the rubber gatherers, 
in tapping the trees, were careless whether or not the* trees 
survived. * r . 

Population in the thick tropical lorests,^where the best rubber 
species grow, is not dense, and as the demand for rubber for {indus- 
trial purposes grew, therq tended to be much exploitation and 
brutal treatment of the natives in the hope of increasing the 
amount of rubber they collected. Native labour only can be. 
employed for this work, and the forest native takes unkindly to 
arduous toil. Force was employed when inducement failed in 


many cases. * 

The supply of rubber can iio Longei be maintained by exploitation 
of wild trees, which after all is a wasteful use ©f the world's resources. 


Plantation rubber *for some years has been in- 
S pu?l?er* creasing in importance. After a failure with 
Ceara rubber, Para rubber trees were planted 
in *Ceylon with great success. A suitable environment has also 


been found and largely utilized in the Malay Peninsula, Sumatra, 


Java, and, to a less extent, in India. Para rubber thrivts in a moist 
equatorial climate and grows best near sea-level. The castilloa or 
Mexican rubber requires less moisture and lower temperatures, 
and can thrive in poorer soil. It is cultivated in Mexicp, where 
labour is neither abundant nof cheap, as<it is in Ceylon. Labour is 
saved by the less frequent tapping of the latex, tfhich suits this 
*ree- c « ° . 

In the West Indies {here are plantations of lagos rubber, and some 
other tropical lands have made a beginning with one or* other 


species of rubber tree. 0 There ^re p disabilities of great increase 
sn rubber production, t * * ’• 

. Little of the world's supply df rubber is now from with sources, 
and Brazil no longer overshadows other countries in annual output. 
The plantations of the Malay Stages now lead, followed by the 
Dutch East indies and Ceylon, 
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CottdH is obtained from the fibres^ surrounding *the seeds of the 
cotto* plant >J( a shrub of the genus Gossypium, of which sfeverfd 
• different species are cultivated. Uncertainty 
% 'Cotton envelops the origin of cotton cultivation. T wo 
qf the? three cultivated species are natives of the 
*014 world, India and Egypt possibly, and the third, now known 
as Barbados or sea island cotton, seems to be a native of South^ 
America. The American M upftnd ” cotton, however, is an intro- 
duced species in the newVorld. Cotton was cultivated in pre- 
historic times* at le^t in India, and was introduced to eastern 
Mediterranean lands in a very early period. • The various species 
of cotjon^show differences in length and texture of the fibre. 
Even in the same species these qualities vary with soil $jxd 
climate. 

Cotton is a subtropical crop adaptable to a considerable range of 
climate, provided that the summer is long and there is no chance 
•of frost. An equable warm* climate, without excessive moisture, 
suits it best. Roughly speaking* suitable lands lie between the 
northern and southefti isotherms of 60° F. mean annual tempera- 
ture. Since bright sunshine* is essential the requisite moisture is 
best^sugplied in many lands by irrigation. A light warm spil, with 
limey constituents, facilitates growth. The black volcanic^ soil 
of the north-west Deccan, with its tenacity for moisture, promotes 
cotton cultivation in the dry climate ct peninsula India. The 
long stapled sea-island cotton thrives under moister .conations 
than Jhe ofher species and seems to derive benefit <rom a saline 
atmosphere and soil. Other cottons are cultivated with ridges 

intervening between the rows, to facilitate drainage, in wetter 

. * • • 

districts. • 

« • 

The igediurrr and long stapled cottons are the latent 
varieties and frequently tend to revert t,o .the original short 
stapled variety. Carelessness in selection # of seed leads to this 
reversion which fias occurred in India and reduced the value, of 
Indian cotton. • Ik 

Cottons generally grotfn as ap annual which allows of a grelt 
extension of the cotton area since winter climatic conditions are 
of no amount in a crop sown* and harvested the same summer. 
Successful ?ottoi? cultivation* requires abundant cheap, but not 
. necessarily jjqlled, labour, especially in picking. 
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The greatest cotton-growing country is the United State?* where 
the cotton belt covers the warm temperate statej betwegi the 
Gulf of Mexico and lat. 35° to 37° N., and extends 
^Cotton*” * rom *ke Atlantic to about .long. 97° or 9ft° W. 

However, the best American cotton is the sea- 
island cotton grown in northern Florida, Georgia, and* South, 
Carolina. Negro labour is a great asset in American cotton fields. 
In the United States, especially •in the Mississippi valley,' the 
production per acre averages about 160 lbs. and there, are about 
62,000 square miles under cotton. The cotton lands could be 
much increased in urea. The production in 1924 \yas some 
13,000,000 bales of 500 lbs. teach. 

Indian cotton comes from the Deccan, the Punjab, ancfthe north- 
west provinces. As mentioned above, it is of poor quality with an 
average yield of only about 100 lbs. per acre. Efforts are being 
made to improve the yield by the selection of better stocks, improved 
methods of cultivation and preparatioh, and so forth. The acreage* 
is about 40,000 square miles andthe yield in 1923-24 was 5,000,000 
bales of about 400 lbs. each. • 

Egypt produces the most luxuriant* yield per acre and its cotton 
is of firve quality. Cultivation, which is confined to the c^elt^and 
lower Nile, is dependent on irrigation. The crop averages some 
450 lbs. per acre. There are nearly 3,000 square miles under cotton 
and the yield in 1923-24 was about 1,500,000 bales. The area 
unde{ cotton in Nigeria is growing. Uganda, the West Indies, the 
Egyptian Sudan, Rhodesia, Peru, Brazil, Turkestan, hnd nptably 
China are among othe^ cotton producing countries. 


The shortage in the world's supplies of cotton, the inareasing 
home consumption of the United States* and India of their own 
m growth, and the increased call* of continental 

Supplies natioqs *>n foreign supplies, have led Jo great 
efforts to find suitable growing areas within the 


British Empire. To the efforts of the British* Cotton Growing 
Association are due the cotton yields of aur tropical African and 


West Indian possession* • * * 

The use of manure considerably increases the yield. In Egypt 
the yield *:an be thus increased by 30 per cent. In thl United 
States phospbatic manures are employed. • • # 


Fluctuations in the price of raw cotton naturally # have much. 
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influenoe on the area put under cultivation. $oxne years ago 
overproduction led to a slump in prices, but now that price? have 
increased, new plantations are being started. 

The chief exporting countries are the United States, through such 
ports as Galveston, New Orleans, Charleston and Savannah ; Egypt 
from Alexandria, and India. China is a great producer and exports 
*much to Japan. Japan takes over 50 per cent of its raw cotton 
from* India, • • 

. Qptton pianufactures in* England date from nearly three cen- 
turies ago, When they begaif in Lancashire, where they are still 
centred, but great progress dates from the industrial revolution and 
the invention of various mechanical crevices to facilitate spinning 
and weavihg. Lancashire now owns considerably over one-third 
of the world’s total of spindles. 

Flax was one of the earliest vegetable fibres to be used in textile 
mSnufactures. A native of south-western- Asia, it has been culti- 
• vated in Europe from prehistoric times, and was 

Flax used by the? ancient? Egyptians in the making of 
linen* Soon after their foundation it was intro- 
duced into the European settlements in America. Flax is a 
temperate crop thriving under a wide range of climate, but 
requiring a moist and fairly rich soil. The soil is soon impover- 
ished unless its value is # restored by manure or a long alternating 
period of other crops. Flax is more difficult to grow than cotton, 
and is an Uncertain crop showing great variability in the product. 
It is grown "either for the seed, which produces linseed oil (p. 44) 
or for the stem in which the fibres lie. Both products cannot be 
gathered from the same crop, as the methods of cultivation and 
harvesting differ widely jn the two'cases. The necelsity for much 
labour in flax? cultivation largely confines the. crop to those lands 
where there is a dense, population with«a lout standard of living, 
sjich as*India, Russia, northern Italy, an<f Ireland. In Ireland, 
Russia, Latvia, central Europe, and northern Italy, flax is culti- 
vated for fibre : in India,* the United States and the Argentine it 
isjgrown for teed, either because the summer is too warm £o favour 
good filSfe growth or because abflndant labour is lacking. 

LinenAs manufactured. chiefly in and around Belfas t, in p arts of 
Germany, in .France in and, around Lille and Cagibrai, and in 
Belg ium and Flanders^ Linen manufacture^ have for long been 
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decreasing to the benefit of cotton, which is cheaper and easier to 
prodtice and manufacture. 

Hemp is a coarser fibre than and is used foir^trong^/abrics 
Jike canvas and also for ropes.* Ordinary hemp ( Cannabis ) a 

warm temperate crop native to central Asia and 
Hemp growing under much the same conditions of 
climate and soil as flax. Its short growing season* 
allows it to thrive far north. Russia, Ukraina, Hungary, and Italy 
are great producers of hemp. It is aloo cultivated in. India ^ind 
China, and the United States ; in the last in rapidly decreasing 
quantity, owing to the competition of other fibres. c 

Several other fibres are ajso known as hemp, including the New 
Zealand flax (Phormiufn), which is little used, Manila* heifip and 
henequen or sisal hemp. Manila hemp comes from a species of 
plantain or banana. It requires a tropical climate and comes 
chiefly from the Philippines. Being strong, tough, and flexible, 
it is used for cordage and ship's rigging. Sisal hemp comes from 
several species of Agave. It’is growrt in Yucatan, the West Indies, 
and Hawaii. Its use is principally for sacking and twine. 

Jute is a fibre obtained from two species of Corchorus, native to 
south-east Asia. These plants require a hot, damp climate and are 
cultivated for fibre in Bengal, China, and Formosa. 
c Jute Export on a large scale is confined to Bengal, 
and is c of comparatively recent date, the whole^ 
crop being used of old in India. At present the home consumption 
in Bengal is increasing as modern factories are being founded. The 
area under jute is considerable, and has now grown to oveb 4,000 
square miles. Next to cotton, it is the most important 4 tropical 
fibre crop. Jute is manufactured principally in India (Calcutta and 
vicinity), Scotland (Dundee),' Belgium (Ghent), Germany (Bruns- 
wick). It is used mainly Q in the manufacture of sacking and similar 
coarse fabrics. 

Silk is a fibre of animal origin, being derived from the silkworm, 
but it may conveniently be included witlv, industrial crops, since its 
0 * production is dependent on the cultivation of the ' 

Silk mulberry tree. c Silk is also obtained firom other 

c silkworms but these are little cultivated. The 

climatic range of the mulberry is tpde, as it can be. grown in most 
subtropical and w^rm temperate climates, but the silkworm can 
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be reared only where a second crop of leaves is ob£aip£ble. This 
restricts silk production to those lands having an average te mpe ra- 
> ture of -55° F. f$]r about three months. The successful production 
of silk.is dependent also on other factors. Much work of a careful • 
and.ddic9.te nature is required which cart be best supplied by women 
and children. On the other hand, silk is one of the few commodities 
for which considerations of transport have little significance. 
Being* light and valuable in proportion to its bulk, it can easily 
bear Jthe co$t of high freights, and so* its production at a distance 
frojn water transport is quite practicable. In the early trade 
between the Far East and Europe silk was one.of the commodities 
desired, th& Chinese having grown it fronj the earliest times, ffiiina^ 
and Jafl an W the chief silk producing counties ; 4 JtaJy, is third 
• on *k e Th e production of southern France has not recovered 
from the decline due to the destructive silkworm disease experienced 
abdht half a century ago. Asia Minor, Persia and India are among 
other silk producing countries. The great silk importing and silk 
manufacturing countries are France aifd the United States. 

Paper-making fibres «are of vegetable origin. Coniferous timber, 
chiefly of spruce, supplies most of the material, but esparto grass 
from northern Africa and southern Spain is very 
important. Cotton, flax, and sometimes wool are 
used in J:he shape df rags. Experiments in Ithe 
utilization of various other fibres have been made. In China the 
bark of th^ paper mulberry, and in Japan seaweed, is used. Straw 
is used for the coarser kinds of cardboard. The great* demand for 
paper Tn the nineteenth century — due largely to the growth of the 
newspaper press — gave pre-eminence to the fcheap paper produced 
from timber. 'The countries with Coniferous forests "found a new 
source of. wealth, Norway, Sweeten, Finland, Russia, New- 
foundland 0 and Siberia profluce most of £he pqlp wood. Export? 
take the form either of the wood or, more usually, of pulp, both 
mechanical and chemical. Water power is htilized to manufacture 
the pulp, which allows tljelibre to be exported in a less bulky, and 
so more economical, form. The United States produces large 
quantiti5fof pulp for its own use Snd imports further supplies from 
Canada. * 
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The domesticated animals are comparatirely few in number and 
very widespread in distribution. TTiey alone, if fish is ekceptec^ 
contribute materially to the animal food of man. Most, if not all, 
of these animals provide not only ft>od for man btft also raw ihater- 
ials utilized in various manufacture Some general considerations 
bearing on the distribution of live-stock havqbeen noted in Chapter 
IV. Continual attention to breeding and the improvement of 
stocks, and the study of *he diseases of domestic animals have 
already led to marked improvements in all progressive countries 
and promise developments in the future. Biological discovery 
and live stock rearing owe much to one another. 

Cattle have been domesticated from several wild species and are 
all essentially lowland animals with* the exception of the yak of 
Tibet and Mongolia and a few other local varieties. 

Cattle Many breeds of cattle, especially the common 
species, are knowil. Generally speaking, cattle 
are br^d for either meat or milk. Somewhat different conditions 
are required for the two types, although both have to bq well fed. 
Cattle kept for meat are found as a rulq in the newer countries, 
where abundant naturaj pasture occurs, while-dairy cattle are more 
nuiqerou? in the older and more densely populated "lands. By 
reason of limited pasturage they often have to be fed bn rooj crops, 
oil cake, and imported fodder. In Denmark, where the keeping 
of dairy cattle has reached the high level of perfection, about half 
the crops raised annually aroused for oattle food! ^ The state of 
# the dairy industry in Denmark proves that mflk cattle are not 
confined to the rioh^t pastures although, rich pasture l^nd, near 
great industrial centres, naturally favours the production of milk 
and consequently the manufacture of butte/ and cheesfe. In 
[ England the regions faVned for dairy ‘farming, such as Cheshire { 
f^and Devonshire, owe their pre-eminence to a rich sdil tod a mild, 
r wet climate. On poor pasture cattle thrive, but have to be fattened 
on richer pasture before being slaughtered for beef, l&us cattle 
are reared pp the dry ranching labfds of the “ range Country ” of 
the western Unite*} States and brought eastward to. be fattened 

5* 
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on maiae. Irish '* store ” cattle from the limestone plains are 
exported to England for fattening on* richer soils. • 

Catt-1% are animals of temperate clijnates but thrive, in dry, 
tropi cal r egions such^as India, the,Sudan and East, Africa* Inse ct 
pests are more injm;iousAhan adverse climatic conditions {see p. 
bu.t in warmer countries cattle are reared principally as draught 
animals and for meat. 

The great cattle ranching countries of the world in order of head 
of qattle in each are Indiay the United States, Russia, Brazil, the 

. . Argentine, Germany, Australia, France, the British 

JUaehlng Isles, Uruguay, and Canada, India retains her 
Countries cattle for her own usg. In South America cattle 
are reared ^nainly for export beef. 

Exports of beef and cattle come principally from the Argentine, 
Brazil, and Canada. In numbers of cattle per head of the popula- 
tion the Argentine is easily first, and consequently is in a better 
#position for export than other countries. 

Butter is exported in largg quantifies from Denmark, which has 
been aptly termed ‘Vone huge dairy farm," Australia and New 
Zealand with rich pasture land, Finland, which has adopted Danish 
methods, Holland and Canada. Siberia Used to export a growing 
quantity, and France formerly had a surplus. 

Cheese for export is made in Canada, New Zealand, Holland,* and 
Switzerland, but several other countries export small quantities of 
peculiar klhds for which'they are noted. 

Another aspect of cattle grazing is the production o4 horns, hoofs, 
and s£ins. These are by-products of cattle ranching and meat \to~ 
ductioQ. Large quantities come from India and the Argentine and 
Brazil. The trade in horns, hoofs find skins includes the products 
of goats, shee^, etc. 

Sh eej ^ a re the, most numerous of the ^vorld^s domestic animalS. 
They were domesticated in prehistoric times from various closely 
• allied wild species. There are many diverse 

Sheep breeds,, , shine of which are bred for mutton an<jf 

• • * others, for wool. Very few breeds of ^ieep ase 
kept fo^tnilk. Great Britain ha! long been one of the chid sheep 
breedinf countries. British breeds are known throughout the 
world, and^JBfitijh wool, untf> the home demands retained most, 
was much_ sought by other nations. Sheep are £>und in most. 
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temperate climates but do not thrive in the tropics, A dryland 
fairly' warm climate suits the wool-bearing b reeds su ch as the 
merino of the Mediterranean L while a damp climate jk more favour- 
able to varieties bred for mutton, In sodden ground disease occurs 
in sheep. The sheep is essentially an upland animal, jghich rnakes 
sheep grazing an economical occupation in that it does not employ 
land suitable for cereal growing. The growth of population' in c 
new lands does not encroach on sheep lands to the same extent as 
on cattle lands. While cattle ihust eventually decrease in numbers, 
sheep will continue to increase, at ledst in the new Lands, as more 
hardy breeds are discovered. In Europe and the United S^tes 
numbers seem to be° declining. Sheep constitute the chief source 
of wealth of many remote countries with inhospitabfe climates 
such as the Falkland Islands, Fuegia, and Iceland. The countries 
in which sheep are most numerous are Australia, where they are 
the principal source of wealth, the Argentine, the United States, 
Russia (including her territories in Asia), Asia Minor, South Africa, . 
the United Kingdom, Urugifay,*and'New Zealand. Per head of 
the population, and so in the best situation for export of mutton, 
New Zealand, the Argentine, Australia and Uruguay lead. 

Wool is derived chiefly from sheep. It varies greatly in different 
countries owing to variety in breed of sheep and in climatic influences. 
r In certain breeds, as merino, all other qualities 

Wool are subordinated to the production of wool, 'pie 
nature of the grazing lands affects the quality and 
value of the jvool in cases where it has to be cleaned of extraneous 
matter. Long-fibred wools are the most valuable. ‘ Short-fibred 
wools find a use in blanket and carpet manufactures. c 
The chief Wool producing countries are Australia, Che Argentine; 
the United States, Russia, New Zealand, Cape Colony,, and the 
tJnited Kingdom. JBriti^Ji wool is of high quality an<f in much 
demand. About 25 per cent of the annual yield is still exported, 
despite the home shortage, and great imports ofr wool from ether 
lan'ds. The chief exporting countries afe Australia, New Zealand, 
the Argentine, Cape Colony, and India. The United States not 
only uses all its own wool but ifhports large quantities. "*In 1914 
the worlds production of wool was nearly 3,000 million lb.fcf which 
Australia produced about 25 per c^pt. and the .United Kingdom 
about 4 per cent. 
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The chief manufacturing centres of woollen goods owe their 
origin^ eminence to local wool and 6ft en to the occurrence of 
• water ppyer wlilch, however, is now generally superseded by coaL 
They include England (Yorkshire), Scotland (the Border country), . 
the United States (New. England), Vlanders, Italy (Tuscany and 
Piedmont), and Moravia. Wool is also derived from the camel, 
goat,* and alpaca. These animals yield fine, strong fibres. Camel's 
hair comes chiefly from China $jid Turkestan, goat’s wool from 
Asia $finor, Pape Colony, and Kashmir, and alpaca wool, or mohair, 
from the Andean lands of South America. 

Pigg were first domesticated by the Chinese in early times. 
From crosSes between the Chinese pig .and the British wild boar 
• • the various English breeds of pig took origin. 

Pigs They have since been introduced into America, 
where pig-breeding is followed on an extensive 
scalh, especially in the maize region west of the great lakes. About 
half the maize crop is used to feed pigs which eventually provide 
hams, bacon, pork, and lard, but principally the last. In Denmark 
pig rearing, for bacon exports, is largely dependent on the by- 
product of the dairy industry. . The number of pigs was enormously 
decreased in the years of war, but has now*recovered. Although 
in the Ufiited States there is a close relation between the gtowth 
of maize and the hog industry, the tvorld distribution of pigs is 
basgd on economic rather than geographical controls. They, are 
kept in most lands, but have no place in Mohammedan countries. 
In Europe, oak and beech forests provide, in the acorn, £ valuable 
and clieap fobd for pigs. • 

Die yrigin of the domestic horse is lost In antiquity. It was 
an oid-warld animal, anjl one species of wild horse* is known in 
* Central Asia. The’horse was a domestic animal 
tlpoughout the temperate regions of the old 
world in*the earliest times and was introdufted by the Spaniards 
into America, where it had become extinct, probably before the 
age of man. No anim^J has been of greater service to man ‘ or 
* played a more conspicuouipart in the growth of civilization. Th| 
advent the railway displaced*the horse only in long distance 
travel ididensely populated lanfis, It .was not until motor transit 
became a normal means of transport that the usefulness of the 
horse began to pass (see p. 3$. Many b reeds are ltnow n, amo ng 
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which the Arab breed is the foundation of the English ijace-horse 
anddhoroughbred. Ponies kre special breeds. The mule, which is 
a cross between a donkey and a mare, is more sure^footed^tfian the 
<horse, more enduring, and less fastidious about its food. 

The horse is used almost entirely for transport, but in parts of 
Europe horse-flesh is eaten. Hides and hpofs have considerable 
value for leather, glue, etc. 

In such great plain countries a£ Russia, the United States, and 
the Argentine, horses are most numerous. Thesp and other countries 
export horses. , 

Donkeys were known in Egypt before the*horse and were 4pmes- 
• tidated frgm an African species. They are very 
Donkeys hardy and docile and are much ifsed^in arid 
countries. 

Poultry includes the common fowl, domesticated in earliest times, 
the duck, goose, and turkey, of which only the last is a new World 
species. There are many breeds of fowls, some of 
Poultry which are specialized for egg production. Fowls 
are now kept in most countries, but chiefly in the 
vicinity of towns, where the demand for poultry and eggs is great. 
In many lands poultry* farming is an important industry which, 
like cdttle and sheep grazing, is an outcome of the industrialization 
and consequent lack of sufficient food production of otiier lands. 
Several European countries, including France and Holland, 
normally export poultry. *• 

A' further^aspect of poultry farming is egg production on a large 
scAle for export. Denmark is a great egg exporter, and large 
quantities used to cofne from European Russia and westerly Siberia. 
Eggs also come from Canada, Kaly, Francp, and Ireland, and a poor, 
small kind from Egypt. 



CHAPTER VIII 

the Distribution *of minerals 

• 

Tjke occurrence of minerals began to have a decisive influence on 
man’s movements and location at a later period than the distribu- 
tion of plants and animals. Primitive man could mate little use 
of mingrais even if they werdto be found in easily accessible places 
on the surface of the gjjpund. Stones, such as flints, and fragments 
of bone, made the earliest weapons. But at m an early stage in 
civilization the use of the most easily reduced ores was discoveied. 
It was probably a desire for tin which took the Phoenician traders to 
.the British Isles, tin being required to mix with copper obtained 
in Cyprus in order to make bronze. Iron came into demand at 
a much later date, for although iron-ores are very abundant they 
demand some skill in reduction and a great deal of fuel. Agri- 
culture never made any real progress, 'except on soft alluvial soil, 
until iron was used foi* ploughs. Heavy soil cannot be broken up 
or trees cut down without therhelpof iron. ^The rare occurrences 
of mqteoyc iron must have proved godsends to primitive people. 
Greenland Eskimo used to make long journeys to get a supply 
from some meteors near Cape York. Gold, which invariably 
occurs in a metallic state, was always sought for ornaments because 
it is easy toVork and does not tarnish. The non-metallic minerals, 
such a^coal find petroleum, have a short history, but as regards 
coal one that has modified the distribution of man, influenced bis 
activities and moulded his outlook, both directly and indirectly, 
more than any'Jpther factor in the world. 

Unlike pj^tnts and animals, minerals are fixed in their distribution. 
The minqpal content of .the surface layeas oj the earth's crust — * 
and this is all that concerns man — is fixed and 
^SSSnSi °* unalterable. No action of # man can increase the 
# amount of minerals, althdligh his skill is continu- 

ally leadyjg Him to the discovery of freph deposits. O&ce thef 
minerals are taken from the earth tney cannot be replaced. Mining 
is thereto^ a form of exploitation in tha^ it destroys progressively, 
like hunting, •knd does not cr esgb, like agriculture or sjqck raising : 
jt'has been ^ptly termed a form ci "robber economy." 'J^qjpppJy, 
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of minerals is aot inexhaustible : already deposits have«given out 
in feme regions. The distribution of minerals K not dependent 
on the present climatic conditions, and therefore leads man into, all* 
' regions of thejglobe, from equator to pole- The demand for metallic 
ores in this age of steel and other metals, <and the necessity for fuel 
with which to supply power for manufactures, results ih a wicje- 
spread and careful survey of all lands, including those which are 
most unpromising for human settlement. * 

Metallic ores and coal are generally found in the- older strata 
of the earth's crust. These are most frequently exposed, or near 


Mining 

Areas 


the surface, in regions where folding and fruiting 
have disturbed the strata. In consequence mining 
is generally pursued in or in the vicinity of moun- 


tainous or upland regions. Coastal and river plains, which as a rule 


are built of newer rocks, are unlikely to contain valuable minerals, 
or at least none at moderate depths, with the exception of alluvial 


minerals, which have been worn out of the rocks by river action 
and washed down the streams ‘from °higher ground. Thus valuable 
mineral deposits tend to be at some distance from the sea and, as 
often as not, in regions where transport provides some difficulty. 
An exception must be made in the case of lands which h^ve under- 
gone extensive depression • in those cases the mineral? are often 
near the sea. The deciding factor in the exploitation of minerals 


in nearly all cases is transport, and this changes from age to age. 
This anjl other problems relating to mining are touched on in 
Chapter XI. " 

In the following pages the economic geography of certain of the 
most important minerals is discussed. Minerals which furnish fuel 
are treated in Chapter IX. 

The ores of iron are numerous and very widely ^distributed. 
Few lands are devpidi of iron-ores, but the various ^ores have 
widely different values. Those of chief commer- 
Iron cial value are magnetite, haefaatite, or spgculaj 
iron, iimonite, brown ‘ haematite and siderite, % 
and carbonate or spathic ores, including clay ironstbnel ^nd black- 
band ores. The presence of silica, sulphur, phosphorus, or 
arsenic in iron-ores is regarded tis deleterious in the proportion 
of more th§n *1 per cent (in the' rase of silica 1 10 -p6r cent). For 
certain kinds of ( steel, however, iron-ore rich in phosphorus '^ - 
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used, feon pgi tes, a compound of iron and sufofcak JSLF .widely^ 
spread ore, but is of no use, for .the manufacture • The 

richest, jpon-or?^ haematites and magnetites# have about 65 or 
66 per cent^ of iron, Jut ores withpver 40 per cent are well worth 
working. Lower : grade pres are frequently worked whennooditious 
of fuel, labour, and transport are suitable : they are usually con- 
centrated lor export. The neglect of lower-grade ores is due to the 
abundance of higher-grade ores in sufficient quantity to meet 
present demands. # The lcwer-grad# ores of northern Norway 
are now made into concentrates with the help of abundant water 
powqp. 

The irofi. industry is old and widespr^d and lias been marked by 
successfve Approvements in the treatment of ore and the employ-* 
t ment of more economical methods. In early days, when only com- 
paratively rich ores could be worked on a large scale, charcoal was 
employed in reduction, but the iron industry is now centred 
mainly on coalfields (p. 83). 

The United States is the greatest ifon-producing country in the 


world, using mainly te own ores, which are found chiefly around 
Lake Superior in Minnesota, Michigan, and Wis- 


Iron 

Producing 

Counties 


consin, and in the southern Appalachian states. 
The annual output of pig-iron of the United States 
is about half the world's annual production. Before 


the war, the production of Germany much exceeded that of Grpat 
Britain, but by the &verance of Luxemburg and the restoration of 
Lorraine to France, Germany has lost her best iron mines, dreat 
Britaii? imports 30 per cent of ore used. Home supplies come from 


Cumber Juid, Cleveland, Lincolnshire, Northampton, etc., and 


imported ore cjmes from, northern Spain via Bilbao,* Algeria, and 
Gellivara and Kiruna in Sweden via* Narvik. The United States, 
Germany, and Britain together used to ^up^ply three-quarters of* 
the worlas total production of pig-iron France and Belgium are 


considerable prodiscers. Sweden, with vast resources of high-grade 
ore, is short of fuel, except wood and a little coal, and so has to 
’ export most of the ore. The same applie§ to Spain. Russia has* 
enormous Quantities of good ore iil the Urals' the Donetz coalfield 
and else&iere, which are badly# situated for export, but, with the 


help of locakcoal, have given ^ise to a considerable iron industry. 
^Poland gained some resources in iron-ore at the' expense of 
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■ Germany in th&Silesian partition. Ukraina produces much ore and 
pig-iron. China has begun to make use of her immense resources 
in iron-ore. e t e . 

' In the new countries of the ( world iron-oye is equally plentiful 
but comparatively little mined, while net doubt there are many 
deposits still unrecorded. Cuba, Newfoundland, Queensland, 
Chile, and Brazil are rich in ore. Siberia has many unwbrked 
deposits. c 

The manufacture of steel is a modern outcome of the irpn industry. 
Steel is iron hardened by the addition of carbon and generally 
toughened by the help of manganese, chrogjiium, 
Hanafseture nickel, molybdenum, vanadium or tungsten. The 
latter metals are used in small quantities, But their 
importance has made their ore s valu able. Some of them have 
also other uses. Manganese-ores come chiefly from India, Brazil, 
the United States, Egypt, the Gold Coast and Caucasia; Chro- 
mium-ores from Rhodesia, India, and New Caledonia ; nickel-ores 
from Canada and New Caledonia, and vanadium-ores from Peru 
and the United States. For molybdenum see p. 67. 

Steel-making is the monopoly of the iron-producing centres. 
The United States used t'o lead with about 40 per cent of the world's 
production, with Germany (25 per cent) second, and Great Britain 
(10 f per cent) third. The war greatly stimulated British and Ger- 
man production, which are now (1924) each about 12 per cent. 
Swedish steel is small in amount but has considerable fame. Spanish 
steei has" had a high reputation for several centuriesi 

Copper is not so widespread in occurrence as irorf, but is easier 
to work in a metallic state. The demand for it, especially as a 
* conducting riiedium for electric ^power, is con- 
Copper siderable. hardened with tin .it Tnakes bronze, 

( aqd e wfch zinc it forms brass. The principal 

sources are native copper and sulphide-ores, known as copper 
glance and copper pyrites. Ores with less than 2 per cent of 
copper pay to work. 'Countries which, yield large quantities of 
•copper^re are the Uqited States (Michigan, Arizona, Montana/ 
etc.), Mexico, Chile, Japan, Peril, Spain, Cuba, Canadaf^Tasmania, 
and Queensland. The Khatanga copperfield, in the Belgian Congo, 
is growing in importance despite inaccessibility, and the dearth 
of labour, in the production of metallic copper the United States 
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leads, fqpowed a by Chile, Japan, Spain, Canady, Mexico, and 
Australia. The place of Chile is now Higher in the scale than some 
t years Sgo, whert its production dropped owing to distance from 
centres of demand and expensive freights. Mexico has suffered* 
much from revolutionTbut the Boleo copper mines, being in Lower 
California, enjoyed a comparative immunity from the disturb- 
ihc'efc on the mainland. Canada is gaining in importance as a 
producer of copp^\ Peru and Sputh Africa also are showing much 
activity. , • 

Cassiterite, or tin oxide, is the only ore of tin which has com- 
mercial value, and it has a restricted distribution. Tin is too 
• soft for most purposes^ where* metal is required, 
Tin • and is chiefly used as a coating for thin sheets of * 
iron, known in commerce as tin-plate and used 
in box-making. Tin and copper together form various alloys, 
bronze, gun metal, etc. The chief source of tin-ore used to be 
Cornwall. The Phoenicians obtained ore from the Cornish mines. 
The discovery of rich deposits in jthtf Malay Peninsula and the 
Dutch East Indies seriously hit the industry in Cornwall. The 
greater part of the world's supply of tin, which is derived from 
alluvial sources, now comes from Malay States, via Penang and 
Singapore*and considerable amounts from the islands of Banlfi. and 
Billiton. Tin-ore also occurs in Lower Bhrma and the Siamese Malhy 
States, but want of transport and labour hinders its exportation. 
Large deposits are being mined in northern Nigeria, at Broken Hill 
in New Soutlj Wales, and other places in eastern Austr&lia, but 
Bolivia ^iow ranks second only to Malaya in output. There Is 
much tin-ore in China, but the home demand taWbs all the production. 

Zinc occurs in zinc blende and also in calamine and«mithsonite. 
These ores are commonly associated frith lead, iron pyrites and 
9 copper-ores. In early times it*was imported" from 

ZIn<f the east in a metallic state, But the ores are now 

. reduced in Europe and the United States. It is 

much used to coat or galvanize iron in order to prevent rusting. 
Crude metallic yinc is known, as spelter. Zinc oxide, manufactured , 
from metallic zinc, is used in white paint. In Europe zinc-ore 
js mined 4|iiefly in Silesia, and in Moresnet in Belgium. The 
United States^Australia, and Germany produce most of the world’s 
supply. 
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The chief orqof lead is galena or lead sulphide. , A less important 
ore is ccrussitc or carbonate. Silver is generally found in associa- 
tion with galena. Lead is soft* and malleable, 
p Lead and has a low melting point. # These Equalities, 
together witli its power <5 listing weathering 
influence, have brought it into growing demand for pipes, roofing, 
etc. Pewter and solder are both alloys of lead and tin. Oxidfts 
of lead, known as white and re<J lead, are of importance , in the 
manufacture of paint. The United States^ principally Idaho, 
Missouri, Utah, and Colorado, produce most of the world's supply 
of lead. Large quantities are also produced in Spain (Cordo'ba), 
Germany, Greece, •Mexico, and Australia (Broken Hill, N.^.W.), 
but lead ores are widespread and many countries hanre seme pro- 
duction. Britain derives the greater part of her supplies of ore from 
Australia and her metallic lead from Australia and Spain. 

Aluminium combines lightness with great toughness and dura- 
bility and oxidizes only very slowly. It is also an excellent con- 
ductor of electricity, being better in this respect 
Aluminium than copper. Compound^ of aluminium are of 
universal distribution and are said to form nearly 
onc-twelfth of the earth's crust. Only a few of the ores are of 
impdrtance, and even in the case of these the production of the 
mfetal is expensive. This explains why aluminium has orfiy recently 
come into general use in spite of its unique qualities. Various 
alloys with small proportions of cadmium, calcium, anp magnesium 
are* usefl in aeroplane manufacture. It is mainly produced in 
electric furnaces from bauxite, with the help of cryolite, 1 * another 
aluminium-ore, which serves only to dissolve the bauxite. Cryolite 
is found only in south-west Greenland, where it forms one of the 
few commodities of trade. r Bauxite is found in Small deposits in 
several places in the United States, France, Germany, I&ly, Guiana, L 
and Ulster. Production of aluminium is not yet extensile but more 
than doubled during'-the war. The chief producing countries are 
the United States, France, and Italy. • 

The high temperatures required in £he productiqp of aluminium 
necessitates cheap power. Tkis has tended to locateHhe works 
where water power is abundant, as, for example, at Niagara Falls 
in America, or the Falls of Foyei£ and Ballachulish jn the Scottish c 
highlands. 1 f i * 



THE DISTRIBUTION OF MINERALS • 


67 


f 




• * 

Mofybdmum , occurs in molybdenite, molybdite^and wulfenite. 

It is used in tfte manufacture of high-speed steel. The demand 

* • for molybdenum is of recent origin and promises 
Molybdenum fo exceed the supply unless, as is not improbable,. 

new deposits of th^ores are found. In the United 
States the ores have been found in various localities, but principally 
ih Arizona and Colorado. The chief production is in Australia, 
Japan, and Spain* # 

Quicksilver or mercury is jhe only metal in use which maintains 
a molten state at ordinary temperatures. Its chief ore is cinnabar 
or mercuric sulphide. Quicksilver readily forms 
Quicksilver amalgams with many othA metals. # This 

* • quality makes it of value, in the extraction of* 
gold and silver from crushed rock, a use which formerly brought 
‘it much into demand but has now been largely replaced by other 

processes. Quicksilver is also used for scientific instruments, in 
dentistry, and with tin for silvering mirrors. The value of the metal 
makes it possible to work lotf-gracle cjtcs. Spain (Almaden) used 
to dominate the woildjs supply, but New Almaden, in California, 
now produces large quantises. Other sources of supply are 
Croatia (Idria), Italy and Peru. China's Supplies are used at 
home. • • 

Platinifin is a rare metal. Its ort*s are of little impoilante : 
practically the only source of supply is from alluvial deposits 
t of the native metal. It ft an exceedingly hard 
Platinum 9 metal, very resistant to air, acids and high temper a- 

* • tures, and so is invaluable in scientific work afid 
in jewellery manufacture. Platinum comes tilmost entirely from 
the Urals in Russia, where the placers are becoming exhausted. It 
also occurs in (J^iombia, in parts of Siberia, and in California and 
Oregon im^mall quantities. The shortage of supply and growing % 
demands *have made platinum more valuable than gold. 

Silvfr is found jp a native state and in many ores. Nearly all 
lead and copper-ores contain some silver the desilverization of 
. which accounts for a large proportion of the^world's # 
SUvfe output of the mekil. Silver is used in jewellery 
\ - and for plating base metals. Hardened with a pro- 
portion of cqpper it is minted Jfor coins, but’ in most countries 
silver coins are ortly tokens, gild being the standard. The chief 
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producers of silver are the United States and Mexico, whicb 
together yield over two-thirds of the world's supply*. In Mexico the 
mines are on the high plateau and in the United States chiefly in the 
, Rockies and Great Basin region of the west. Otlier silver 
producers are Australia (Brolftn Hill, etc.), ’Burma, Bolivia, Peru, 
Canada, and Japan. Silver being a relatively high-priced metal, 
leads to great mining activity where discovered in rich lodes, evto 
if these occur in relatively inaccessible and jnhospitablq lands 
(P-93). .. . f # 

Moreover, silver-ore being relatively easily obtained from the 
ciushed rock, can be profitably mined with the help of unskilled 
labour. Among the mineral riches of Mexico mining was for 4 many 
years largely concentrated on silver. The search for silver .was one 
of the chief motives in the early Spaniards' penetration of Central 
America. 

Gold occurs only in a native state either in quartz veins, chiefly 
in older sedimentary rocks and granites, or in placer deposits in 
alluvial soils, ^whert it is, of course, derived from 
Gold veins farther up the stream. Most gold is obtained 
from placer deposits. Gold is widely distributed 
throughout the world, .few countries being without any traces of 
it, bill rich deposits of considerable extent are comparatively rare. 
Alluvial gold is easy to obtain : little skill and no capital ai^ required, 
and the metal is of such high value that questions of transport, even 
ot food for the minei^, are of little moment. LocaJ. supplies of 
labour are unessential. Quartz-crushing, on the f other hand, 
resquires considerable capital and so represents a Jater phase of 
gold mining, often after the alluvial gold which showed the location 
of the veins has been exhausted. No region on the face of\he globe 
is too barren or inhospitable 1 to draw gold miiitrs^n large numbers 
when a “ strike " is rtmorted, e.g. the heart of eastern Siberia, 
Klondyke, and Alaska (p. 162). Gold is soft, malleable tod ductile 
and does not tarnish an exposure to air. These qualities, combined 
With its colour and high price, give it a great vogue in jewellery 
and ornamental work. It s chief us e, however, is f^r a # medium of 
exchange. Gold is hardened by the addition of a liftle copper 
for use in coinage. The chief gold-producing countries*ojfrthe world 
are the transvaal, the United States (Colorado, Alaska, California, 
Nevada, Dakota, Montana, Arizont), Australia {Western Australia, 
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Victoria, Queen^and), European Russia, Siberia, Meftcico, Rhodesia, 
and Canada, pie worlds production greatly increased about* the 
middle oilast century with the discovery of the rich goldfields of 
California and Australia, and towards the end of last century with* 
the development of the South African goldfields. Most of the 
Ijritish irtiports of gold come from within the British Empire. 

In addition to the metallic ores, a few non-metallic ores of economic 
importance may tfe mentioned. • Certain rocks, or agglomerations 
of various minerals are of value, not for the ores they contain but 
for building and other purposes. 

Graphite^ plumbago or blacklcad, is a form of native carbon 
found in^ igneous rocks and altered limestones. It has a wide Use # 
in the manufacture of crucibles, lubricants, polish, 

. Graphite and lead pencils. Artificial graphite can be made 
in electrical furnaces. Austria, Bavaria, and 
Czeclio-Slovakia produce much natural graphite, but Ceylon gra- 
phite is of higher grade. Italy, Mexico^ the United States, Canada, 
Madagascar, and Indo-China also produce considerable quantities. 
The excellent graphite* mines at Borrowdaze, in Cumberland, are 
now practically exhausted. * # 

Sulphur ^ is found in a native state m regions of volcanic activity 
or is derived from iron pyrites (sulphi^f). It is used in the mayu : 

facturc of gunpowder, sulphuric acid, and vul- 
.Snlphur canite. Native sulphur is # mined principally in 
• the United States (Texas, Louisiana), Si y ly, 
Japan ajid Sp&in. The sulphur deposits of Iceland, at«one time # of 
much importance, are now neglected. Transport difficulties have 
had much to do with the abandonment. Pyrites has a wide dis- 
tribution. Larg^ quantities are mine*d in Spain, the United States, 
Italy, Norway, Canada, France, Portugal, Japan, and Hungary. 
Copper-orfs are frequently associated witlf the pyrites and copper 1 
is produced as a by-product . 

dypSum is a hydJated sulphate of calcium. Burnt to expel the 
water, it produces plaster of Paris, which is Videly used in buildffig’T 
• Gypsum is^lso in^demandtas a fertilizer, «and in* 
Gypsun the manufacture of certain kinds of paper. It 

’ occurs among comparatively . recent cfeys and 

marls. The lftiited | States has tjie greatest output, and is followed 
by France, § Canada, and England (Nottingham, Cumberland, 
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Sussex). Therfe are enormous unworked deposits f of purt; gypsum 
in Spitzbergen. # f 

Asbestos is a mineral, valuable on account of* its resistance to 
fire and low power of heat conduction. Its fibrous nature permits 
of its being woven into vi kind of cloth suitable 
Asbestos for covering steam-pipes, etc. Most ‘ asbestos 
comes from Canada (Quebec). South Africa 
(Transvaal) is now producing a g&od deal, and Has eclipsed 'Russia 
(Urals) in output. ' • # 

Phosphates arc in great demand as fertilizers. 'Phosphate sock 
of a suitable nature,pccurs in various parts of the world, ljut deposits 
with less' than 50 per cent of phosphate are 
Phosphates scarcely worth working, since they do not pay for 
the erection of the plant, tramways, etc. The 
chief producers are the United States, Tunis, Algeria, France, ^and 
Belgium. In recent years, ceitain islands have come to the fore and 
eclipsed France and Belgiupi in output. Christmas Island, in the 
Indian Ocean, and Oce^n Island (Gilbert Islands), in the Pacific, are 
inhabited solely for the exploitation of 'phosphates. The rich 
Nauru Island, formerly German, was annexed by Britain for the 
same* purpose. Other Pacific islands have attained temporary 
importance for their phosphates, being deserted on the exhaustion 
of the beds. Phosphates enter largely into the composition of 
guano, e g. Peru, and l*pne manure fiom the Argentine and Uruguay. 

Under, the heading of nitrates may be grouped The natural 
nitrates of Chile, laigely of animal and plant origin* the artificial 
compounds now manufactured by the fixation 
Nitrates ^ of atmospheric nitrogen in Germany and* Norway, 
and the sajipetie produced byf the promotion 
of bacterial activity in organic waste. The use of«*nitrates in 
munitions of war greatly stimulated the Chilean output in the war 
years. The greater part of the output used to come to Europe, 
but latterly the United States has taken more tfian half. Artificial 
production will relieve the demand for Chilean nitrates and eventu- 
ally decrease their value. t f 

Glass sands and china clays sure other mineral sub- 
G,a8 etl andB stances of some importance in stimulating manu- 
tf facturing activity. , • r 

Precious stones, ^like silver and gold, draw population, and, if 
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valuably enough, stimulate great activity. Diamonds used to be 
found chiefly m India in conglomerate soil, but now practically 
* \all the world's supply comes from South Africa. 
^toneg 8 Kimberley diamond mines, started in 1870* 

diamonds are found in an igneous rock. Mines 
jof that -nature require much capital and labour. Diamonds are 
also found in Brazil, New South Wales, and British Guiana. Arti- 
ficial* diamonds of a tiny size can be made, but so far it has been 
fouad impossible tp make large one#. Other precious stones have 
comparatively* little geographical importance, but it is worth 
mentioning opals in Queensland, emeralds in Colombia, rubies in 
Upper Burma and sapphires in Ceylon* * • . 

Pearls anti mother-of-pearl shell are secretions of calcium carbonate 
of animal origin. Pearls occur in various species of bivalve and 
other molluscs, including mussels in British rivers. 
The best fisheries are in various tropical seas : 
excessive exploitation is exhausting some of the banks (see p. 31). 


Pearls 
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In the early ages of man, human energy n was the only source of 
power available. Under such circumstances, manufactures except 
on a domestic scale were impossible. e 

Hand labour in manufacturing industry is . not extensively 
employed to-day. The hand'loom weavers of, Great Britain, are 
now almost extinct.* There are fe\y trades which 
Hand^ubour inac bmery has not invaded. Perhaps the cobbler 
of frouts apd shoes peisists longest, but even he 
is being ousted by boot -repairing machines in which "the Skill is 
not in the craftsmanship but in the care of the machine — a type 
of mechanical style adaptable to almost any machine. Peasant 
industries are found in some lands which have no other form 4 of 
power than manual labour available, but they s< ldom long survive 
the competition of machine-made gdbds. That is one aspect of 
the decay of the Indian jewellers' craft o£ Moorish brasswork. 
Thus the European manufacturer, ii\ his search for markets, kills 
native crafts and arts r of' other civilizations. European culture is 
not an'un mixed blessing to all lands. * 

The early form of assistance which man secured was by the use 
of animals. The hoe and the hand-plough gave way to the horse 
or bullock-plough : larger fields and greater 
productions were the results. Horse-*drawn vehi- 
cles replaced pack animals and the earlier wasteful 
human carrier (see Chapter XIV). 

The earliest* forms of mechanical power were wind and water. 
Their use marked a great development in manufacturing activity 
« and^had^ome influence on transport. The wind- 

Wlnd Power driven ship, even with a small spread of** canvas, 
was fal more efficient and economical in working 
thah the row-boat or tho galley manned by slaves. Windmills 
fpr grinding corn arc still common in som p, countries bijt are tending 
to fall into disuse. At best thty are slow and cumbiSus, and 
often cannot operate for want of wind at the time wheh/hey are 
most in demand. However, a windmill effects an enorjnous saving 
of labour compared with hand-grindfng. * 
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Free exposure to wind located the earliest smelting hearths in 
the Sheffield district on the top of hills : these were known as Bole 
hills. # # 

Water power was utilized at an eaily date in Great Britain for* 
working looms. The streams flow all the year round, being inter- 
• rupted by neither frost nor drought. Effective 
* Water Power water power is obtainable only in the upper or 
• hill courses of streams, or less often at a fall in 

the Talley or plain Jrack. This resulted in the location of manu- 
factures in valleys among the hills. The woollen weaving of 
Engl^pd used to find a favourable location in the Pennine dales 
in proximity to both the wool from lpcal sheep and the power 
to drive* the •looms. In Scotland the use of* water power brought * 
fame to certain textile centres in the Tweed and adjacent valleys, 
such as Hawick and Galashiels. Similar reasons led to the estab- 
lishment of the linen industry in the north of Ireland. Water 
power is still extensively used in flour milling as at Minneapolis, 
the great wheat centre on the Mississippi river. In timber lands 
such as Canada, Norway, Sweden, and Finland water power oper- 
ates the saw-mills. The " fall-line ” in the rivers of the United 
States Atlantic coastal plain has stimulated industry in many 
centres. * 

The cutlery trade, for which Sheflielft has been famed for several 
centuries, owed a great deal in its early days to the abundance 
• of water powci in the upland valleys converging 
Mill-Dams* on the town. In the sixteenth century tliere were 
# * over 100 mill-dams, each with its grinding wh^el, 

in the vicinity of Sheffield. Their remains are Still visible and one or 
two persist in use. • 

With the application of electricity *to industry, water power has 
revealed a new phase of usefulness whiclj hasjbeen enhanced by • 
the discovery of the means of transmitting electric 
aoS Cl Water P* wer by cables for some distance. Lands devoid 

Power of coalfields, but well supplied with water power, 

• • may in years to come be gr^at centres of industrial 9 

activity. # ft is not improbable that* in the course of a century the re- 
gions of <&nse industrial population will no longer be confinqi to coal- 
fields. The use of electric power «in the manufacture of aluminium 
is mentioned elsewhfere (p. 66). Ai Norway, which has no coal, elec tric 

A * 
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power derived from waterfalls is extensively use^i in tfre manu- 
facture of calcium carbide, artificial nitrogenous manures, and wood 
pulp The Lapland railway in Sweden and at, feast tjvb short 
'lines in Norway have been ^electrified. Finland is developing 
manufactures by the use of water power. . It was proposed, shortly 
before the war, to supply electric light to Leningrad from the 
Vuoksi River, in the isthmus of Karelia. Germany employs 
much water power. In Switzerland and Canada waterfalls also 
drive machinery which generates electricity, for industrial, and 
illuminating purposes. Niagara Falis provide power for aluminium 
works and factories at Buffalo, Detroit, Rochester, Torontq and 
other cities. Denmark, without coal, short of timber and lacking 
% watei power, is ill equipped with any souice of mechanical power. 
A project was lately proposed of importing electricity from Sweden . 
by means of a cable on the floor of the Sound. 

If the transport of power on a large scale becomes possible bver 
long distances, it will open up a gieat visia of possibilities and effect 
great changes in the site* values of places. Countries which 
now import sources of power (coal, oil), *may eventually have 
enough power (electricity) for their, own use and a surplus for 
export. 

The French Government, in studying the watei power resources 
of "France, published in 1^19 an estimate of the water power 
available in Europe. Naturally it is merely 
Pwerttes^rceB approximate an( l subject to correction. The 
, figures signify millions of horse power available : 
France 8, Norway 7$, Sweden 6|, Austria-Hungary (bdfore the 
Peace Treaty) 6£, Ithly 5£, Spain 5, Switzerland 3, Gciijnany 1$, 
Great Britain £ It will be noticed that the countries richest in 
water power are, on the whole, those poorest iij coal. The high- 
lands of Scotland are sail to have at least 500,000 h.p. available. 
An estimate of United States water power gives 45,00&,000 h.p. 
of which only about one-fifth is developed. Ifi Canada, exclud- 
ing the far northern regions, there are said to be 30,000,000 h.p. 
iavailabt, of which les§ than 4 , 000,000 are developed.. In New- 
foundland, the fine water power resources of the Grand* flails have 
for some .years been utilized in connection with local tAnber and 
extensive paper mills. Iceland, a* country of scanty resources and 
rich in water power which has bltn estimated at 4,000,000 h.p. 
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Some fa already being utilized for # electro-cheirncal works, and 
it has # even bgen suggested that Iceland would be a convenient 
place for milling the grain which comes from Canada to Europe 
by the Hudson Bay route. m * 

From early times waod has been employed as fuel and is still 
# used in countries which lack coal. Many of the locomotives of the 
Finnish and Swedish railways do their steaming 
"Timber bn wood fuel. River steam-boats in little-developed 
• oi*coal-less countries use wood. In the days when 

the Mississippi river was th*e great highway in North America, 
steamers Jhad to tie up to the bank at frequent inteival^to load 
wood. The wood pile was a feature #f that river, as it is of the 
Congo and other rivers to-day. 

Timber can of course be transported, and in this respect it has 
an # advantage over a river as a source of power. On the other 
hand, it is bulky and expensive to carry, while the source of supply 
is continually receding. Sin^e it is not profitable to tiansport tim- 
ber for any considerable distance, its use localizes industry near the 
source of supply. • 

The use of coal as a source of power on a large scale is com- 
paratively recent. London used coal for domestic purposes as 
, early as the thirteenth century, importing it fiom 

Coal Newcastle, but it was early in the eighteenth 
• century before coal, or gather coke, was used in 

the smeltihg of iron-ore on the coalfields. Coal soon became the 
almos^ universal source of mechanical power, and industries began 
to be localized on the coalfields. This led to a complete change in 
manufacturing activity, commonly referred to as the industrial 
revolution, so rapid and widespread were its consequences. The 
change was accompanied by the introduction of machinery on a 
large sc%le, the use of which only became<pos$ible when considerable 
power was available. 

In # the use of fcoal for heating purposes there is a considerable 
proportion of waste di fe principally to* incomplete combustion: 
on an ay£ra^ it amounts*to at least 25 per cent of the ooal used. 
Gasification of the fuel results not only in great economy but in 
more cl&nliness. . • 

In the pAsent age coal is of vital importance to Jhe well-being 
of most nations? and those 'nations whose teiritories are bjst 
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endowed with ccalfields, or whose coalfields are ny>st developed, 
have « become the leading and most powerful illations in the 
yorld. Industrial supremacy to-day is measured ,by the/^oal re- 
sources of the country. 

Coal of economic value occurs principally in two forms, anthracite 
and bituminous. Anthracite contains a very high proportion of t 
carbon and is of value especially in cases where 
Var Coa| S gtezt heat is required : most Weteh and Pennsyl- 
vania coals art anthracite. Bituminous, including 
house and steam, coal has less carbtfn but more coal tar and g^s 
than anthracite. It burns with a bright flame and is often snv>ky. 
This Jcind of coal* is used in Jhe manufacture of coal gas and coke. 
Splint and cannel coal are names applied in Scotland to certain 
varieties of bituminous coal. 

Among bituminous coals a distinction is made into caking and 
non-caking coals. The former burn freely but cake into clinkers 
and so give much work in stoking : the latter, as the name implies, 
do not cake and so arc easy to stoke. 

A poor form of coal with a relatively low percentage of carbon 
is that known as lignite or brown coal. In lignite the vegetable 
matter from which coal is formed has been imperfectly carbonized. 
The newest coals, geologically speaking, are generally, but not 
always, lignite. 

Coal is widespread in occurrence but can be worked profitably 
only under certain conditions. The seams must be of sufficient 
thickness, relatively free from dirt, and at moderate depths.^ The 
deepest coal mine is only some 4,000 feet in depth. 

Labour in sufficient 'quantities must be available and transport 
facilities must ’be good, either to export the coal or to import the 
raw material for the use of factories localized on 
Coalfields The import of food for thq mining 

and manufacturing population is also of great 
impqrtance. More technical considerations are the nature of the 
floor and roof, the inclination of the coal strata, the liability to gas 
afid the fendency to flopding. Rising prices of coak duj partly 
‘to increased demand but chiefly to increased working S^penses, 
have brougjit new coalfields, such as those of Spitzbergen/mto the 
area of profitable exploitation. • . « 

A good deal" of waste occuis in coil minii\g by reason of pillars 

* 1 
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left for ^support and other causes. This materially reduces the 
amount of coaj likely to be mined in any coalfield : at present the 
averagfe waste !s about 25 per cent of the coal. 

The chief coal-producing countries of the world in 1913 were 
the United States, Great Britain* and Germany. In that year 
. these three countries together produced about 

* ^Cou^tries* 1 * six-sevenths of the worlds estimated total pro- 
. Ruction of nearly 1,500,000,000 tons. The United 

States output waspver a third, the British nearly a fifth, and the 
German over p. seventh of the world's total. Until 1899 Great 
Britain had the greatest output ; her output in 1924 was about 

270.000. 000 tons. The Sarre coalfiejd, whfch -for the present 
is lost to Germany, used to provide about 6 per cent, and the lost* 
Silesian coalfield about 23 per cent, of the German coal output. 

A further serious loss to Germany is the amount of coal that 
must be handed over annually to the Allies, for various periods 
of years, by way of reparation. This amounts to about 45,000,000 
tons a year, or about onc-hflli of the annual pre-war output. 
Fourth in the world's output in 1913 was Austria-Hungary. 
Much of the coal-bcaring areu of this shattered empire is now in 
Czecho-Slovakia. Austria's chief supplies flit now lignite. France 
was fifth? Russia sixth, and Belgium seventh. No other European 
countries* were important coal producers, and many of them, like 
Norway, Denmark, and Finland, have no coal lesouices. 

(3utside jLurope and the United States? Japan led in output, 
her production having risen in thirty years from ^1,000,000 to 

28.000, t)00 tons, but lier coal is poor. The output of India is slowly 
increasing, but the Indian coalfields are little developed so far. 
China has enormous resources in coal, but her oiAput is little 
greater than that of Canada. In Australia the principal coalfields 
are in New South Wales. South Amerija and South Africa are* 
relatively poorly endowed with coal. The geographical isolation 
of th® few coalfields in the southern hemisphere gives them greater 
importance than the amojint of their output might suggest. Thus 
New South Viales, which formally produces five-sixths of all the^ 
Australia coal, exports beyond Australia nearly 3,000,000 tons * 
a year, tyiich is rather over a quarter of the output of jthe state. 
These exports are chiefly to Ne.w Zealand, which produces about 
as much locally ; (jjhile, which produces little but lignife ; and Java. 
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Other Pacific ports absorb the rest of the export, some curiously 
enough going to San Frantisco and other Unite^ States ports. 
This anomaly of exporting coal to a country having plenty of its 
own is explained, first by the poorness of California in £oal, and 
secondly by the cheap freights offered by vessels which have 
arrived in Australia from home ports" with general cargoes 
and proceed to United States ports to load wheat for Europe?. 
Similar considerations apply to the expoit of Australian coal to 
Chile. < 

South African coal is mined chiefly in Natal^the Transvaal*' and 
the Orange Free State. Except for the quantity used in bunkering 
steamships, its consumption is mainly in South Africa. • There are 
<*several undeveloped coalfields in South Africa and Rhodesia. A 
promising coalfield has recently been discovered in southern 
Nigeria. 

The deficiency of good coal in South America is very masked 
and militates against its future in manufacturing industry. 
Colombia and Peru both have considerable deposits, but they lie 
at great elevations at some distance from the coast and are little 
mined. Chile alone has coal seams at low elevations near the 
coast, but the coal is relatively poor. Argentine and Brazilian 
coals «dre too low-grade to be of much value. ' 

The annual production of coal has varied a good destl in most 
countries since the war. In 1922, out of a world total of 1 ,332,000,000 
tons, the United Stater, produced 417,000,000 tons. Great Britain 
256,000,000, Germany 141,000,000, and France, Japaq, and Poland 
eaoli about 25,000,000 tons. <- 

Coal is ilie only r&w material exported from Gieat Britain in 
large quantities, if fish is excluded. The export used to tfe chiefly 
to France, Italy, Germany, Sweden, Russia, 
Holland, Belgium, and Denmark. In addition, 
large quantities of coal are exported annually in 
the bunkers of steamships. 

Of the total British output of coal in 1923 about 34-5 per cent 
was exported, about 20 per cent used for power and gas production 
at home, and about 41 -o per cent used for industrial an $ domestic 
purposes. • ( 

The possibility o\ the early exhaustion of coal resources has 
frequently been discussed. The ftayal Comngrission to inquire 
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into the coal resources of the United Kingdom reported in 1905 
that the net aiAount of coal still in the ground in British coalfields 
was 100,914,0(50,000 tons. At the present rate of consumption 
this supply should last about 300 years. Since the date of that 
estimate geological discoveries h£ve considerably extended the 
area of .possible coalfiefds in Great Britain. The coal reserves of 
the* British Isles, according to a more recent estimate, are over 
189,000,000,000 tons or about one- fiftieth of those of the entire 
world. i/ 

The Coal Conservation Committee of the Ministry of Recon- 
struction, in 1918, laid stress on the necessity for more economical 
■» use of coal by the conversion of coal into electrical 

us^of^oal P ower - This would increase the power obtained > 

from the coal and so save energy and leave more 
coal for export, an important aspect of national prosperity. By 
large power stations under national control it is asserted that one- 
third of our home consumption of coal could be saved and greatly 
increased power obtained. 

Petroleum is a natural oil of wide occurrence. The oil or its 

w 

derivatives are used as lubricants, llluminants, oi fuel. Petrol 
is a volatile distillate of pot* oleum which is much 
Petro&um used for motor engines. Kerosene, or American 
1 pai affin oil, is a light distillate used for illuminating 

purposes. British paraffin, although essentially of the same nature, 
is obtainedjby the distillation of bituminous shales. The product 
is solid at or dinary t emperatures and is used for candle making. 
The heavier oils are mostly of use as lubricants. Naphtha, benzine, 
and vaseline are other products of petroleum. The growing use 
of minefal oil as a source of power has resulted in, an enormous 
increase of output subsequent to the discovery and exploitation 
of new oil fields. 

Eagerrfess to secure the oilfields of Persia ahcl Mesopotamia may 
be at Jthe root of British policy in the Middle East. 

Mineral oils are displacing vegetable oils for many purposes. 
In few areas where natural oil wells occur is the petroleum utilized 
as fuel ollAhe spot : it is generally exported to other centres more* ■ 
advantageously placed for manufacturing. Oil can easily be 
transported py pipe lines : in sqme cases it is’ carried hundreds of 
miles to centres oj demand or |ea ports. As a fuel the advantages 
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oil has in contrast to coal are its greater calorific power, 
its ipore complete combustion, and its greater convenience in 
storing. On the other hand, it affords somi* danger from 
explosion. * f 

The chief petroleum fields o#the world are in the United States, 
in Pennsylvania, Ohio, Kansas, Oklahoma, California, Texas, 
Illinois, and other states. From Illinois tind 
Petroleum Kansas pipe lines lead to Atlantic and Gulf of 

Fields Mexico ports respectively. The United States 

mineral oil production, whicli in 1860 was* only 
about 400,000 barrels, was 733,200,000 barrels 1 in 1923 which Was 
over 70 per cent of ’the world's output. ' 

Twenty years ago the Russian output from the Caucasian oil- 
field somewhat exceeded that of the United States. In 1922 it 
yras only 35,000,000 barrels, or only one-twenty-fourth of the ‘ 
world's output, in contrast to nearly one-half at the former date. 
The oil is carried in a pipe line from Baku to Batum on the Black 
Sea. Next in importance to the United States is Mexico with an 
output in 1923 of 149,500,000 barrels. The exploitation of the 
Mexican oilfields began about twenty years ago. An economical 
method of loading oil is being employed at Tuxpam. The ends 
of the 1 pipe line are carried out to the steamer’s anchorage off the 
coast, where loading proceeds, thus doing away with the necessity 
of harbour construction on a harbourless coast. 

The Dutch East Indies, Sumatra and Java, produced 16,000,000 
barrels and Burma 8,000,000 barrels in 1922. Otfyer countries 
which helped to make up the world's total output of 851,000,000 
barrels were Persia .with 21,000,000, Austrian Galicia (now in 
Poland) with t5, 200, 000 barrels, Sarawak with 3,000,000, Argentine 
with 2,700,000, Japan and Formosa with 2,020,000, Peru with 
.5,500,000, Trinidad with 2,400,000. The Rumanian output, which 
in pre-war days was over 13,000,000 barrels a year, fefc greatly 
owing to the partial destruction of the wells, but recovered to 
10,000,000 barrels. 

Western Europe has few oil wells, and reports of oil in England 
have failed to materialize on a scale of any importance Some 
progress is being made with the development of the newViil fields 
in Persia/ 

1 A barrel holds approximately 42 galloris 
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Natural gas is the lightest product qf petroleum. In many oil- 
fields it is wasted, but in Pennsylvania, Ohio and adjacent states 
* * * the natural gas is conveyed in pipes to Pittsburg, 

Natural Gas Toledo, Cleveland, and other industrial centres,' 
where, fpr a time, it was of considerable importance 
as cheap -fuel. Supplies are now going short. 

Alcohol promises to hold a place of growing importance among 
sources of power, » It is used as a substitute for petrol on account 

• . of its low price. TIfc future of alcohol as a fuel 
# Alcohol . lies in the fact that it can be produced from an 

* endless number of vegetable materials. The 
sources of its supply, being dependent on A growth, are inexhaustible. 

Man has failed so far to utilize several sources of power. On 1 
all ocean coasts there is a tidal rise and fall of the waters several 


of 


Other sources 
of power 


feet twice a day. An even greater source of power 
is the energy of solar radiation in such clear, 
cloudless regjons as the Sahara. The discovery 


means to utilize effectively this energy might make the borders 


of hot deserts the great manufacturing regions of the world. 



CHAPTER X 

LOCATION Of MANUFACTURES 

The collection and production generally of raw material. leads to 
manufacturing industry, sometimes near the place of origin ofthfe 
material and sometimes at a distance. It is important t^ trace 
the geographical controls which influence the localization of manu- 
factures. A knowledge of the principles involved is of great value 
in deciding the locality in which a new industry is likely to succeed. 
These results are reached by an analysis of the factors which have 
* promoted success in the manufactures now existent and in those 
which from time to time have failed. 

Of the various factors which decide the locality of successful 
manufacturing ventures the majority are geographical, while those 
which arc more purely economic are so closely 
! Influence 11 * interwoven with geographical considerations that 
they cannot well be ignored in this study of the 
subject. The different factors may be mentioned separately, but 
their interaction must be continually borne in mind. 

Evkry manufacture requires raw material which ifometimes 
occurs or is produced in the Vicinity, but more frequently fe brought 
from a distance. Manufactured articles for which 
( ^ bt Matcrla? aW t ^ ie re ^ u i s i tc raw material cannot easil;/ be carried 
' * must be manufactured on the spot. , The canning 

ofimilk, fish, and meat, and the preparation of fish an# whale 
manure must be carried on in the centres of production or convenient 
seaports neap the fishing grounds. Water as raw materia 1 ] is used 
in such 1 manufactures as brewing and distilling, but good water 
is of such widespread occurrence that other factors usually decide 
the localization of these industries. It is said, however,* that the 
waters of the Trent have peculiar qualities that favour brewing 
at Burton. In the occupation of dyeing and cleaning of fabrics 
and fibres, pure water favours a site near the upland courses of 
’ rivers above all other towns, such as Perth or Bradford. <* *£n paper- 
making abundant pure water is also of great important. Paper 
mills are on the up-river outskirts of great towns. £ bulky raw 
material liktf granite which in manufacture undergoes no change 
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except ip dressing, leads to an industry where; it occurs, provided 
always that tr^isport and labour are available. Hence the industry 
of Aberdeen in granite setts and monuments. 

As a rule, however, a consideration of more weight than proximity 
to the raw material is # the occurrence of fuel or other sources of 
jpower. • This applies especially to manufactures using metallic 
ores or raw metals, but is seen also in textile spinning. Wool 
from-the uplands*led to weaving among valley populations of Great 
Britain at an early f date, while a lat£r use of water power in many 
cajcs did not displace the industry. Later, however, it concentrated 
on <JlC Yorkshire coalfield where the best source of power was 
available ?md skilled labour was to be^ound. • # 

The discovery of the method of using coke in place of charcoaf 
in the smelting of iron-ores moved the iron industry from the 
woodlands to the coalfields of England. The proximity of coal 
anti iron-ore transferred the industry from such districts as the 
Wealden forest to places J^kc Sheffield and Leeds. The local 
supplies of ore are now quite inadequate for the demands of the 
foundries, but for o*her reasons, considered later, the industry 
grows on imported ores. • 

The tin mines of Cornwall, now reviving after a period of de- 
pression,^ originated the tinplate industry of South Wales, *which 
thrives at present on imported tin. 9 

The tendency of manufacturing is to carry raw materials to Jhe 
fuel and hfence the congestion of industrial centres on coalfields. 

Those industries which require comparatively 
l httlc fuel can be economically pursued at stimc 

distance fiom the coalfielcf where other advan- 


tageous factors come into play. In this way Londbn has many 
varied industries* despite its considerable distance from coal. 

It ha^ already been explained that ,power is tending to 
rival coal as a source of power and so effect a redistribution of 
manufacturing activity (Chapter IX). Th§ growing manufacture 
of wood pulp and paper on the site of* the raw material is an 


illustration oi this tendency. 9 f , 

Whei^tTmber was the only material from which ships were built/ 
the occupation of ship-building was pursued in porjs near to 


the best growing timber. Time was when Whitby, had a name 
for its shipsjowin^ to the oaks ^f the' Esk valley and Cfeveland hills. 
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Scandinavian countries, with their timber supplies, still build 
wooden vessels and arc indeed the only lands wljere such ships 
can now be satisfactorily built. r # r 

' The flour mills of Minneapolis are a product of the wheat belt 
of North America as much as the windmills of England were a 
response to local production of corn. 

Labour is, of course, an important consideration, especially as 
regards skilled labour. The establishment of manufacturing 
industries afWays tends to /Iraw labour from 
I Labour agricultural pursuit's partly owing* to the higher 
wages in factories than on the land, but partly 
owing to the natural gregarious tendency of the human species. 
*A more important geographical bearing on the labour question is 
the growth of specialized skill and traditional efficiency in certain 
districts. This helps to root an industry in its locality even when 
the original controls have ceased to operate and promotes ^he 
introduction of allied industries. §kill in labour causes towns 
to grow but not to originate. It explains the so-called geographical 
inertia, in virtue of which the localization cf an industry is often 
explicable only by a knowledge of the history of the district. 

Cotton came to Lancashire largely because of the skill of the 
textile workers, long engaged in woollen manufactures.^ So also 
jute* came to the flax-spinning districts of eastern Scotland. 

Sheffield has long since outgrown its local ore and local production 
of iron, but retains its eminence as a steel centre, even/ though the 
law material, is now brought from near and far. ' 

S?o important is technical skill that new industries frequently 
have to rely in the beginning on imported skilled labour wjiich can 
be dispensed' with only when local operatives have learnt the 
trade. 

Cheap land may Realise a new industry requiring mych space 
at a distance from the source of fuel. This consideration weighs 
particularly in the case of those manufactures 
^Cheap^and^ which demand comparatively little fuel in pro- 
, * t portion, to the value of their fiiMshed c articles. 

Railway companies, being advantageously placed with* ^gard to 
the transport of coal, generally find it economical to locate their 
locomotive and carriage works at some place one the system 
urhere there is no industrial congestion. The L^N.E.R. works at 
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York, the L.M. & S. at Derby, and the Southern at Brighton are 
examples. • 

Facilities for Reaching markets are very important to the success 
of any manufacturing industry, and scarcely less important,, al- 
thoughon occasions outweighed by other factors, is 
9 jj. Marketing accessibility to raw material, or rather to seaports 

at which it arrives. The bulkier a commodity 
is in reference to*its value the more important does this considera- 
tiondbecome. Bulky cargoes require* to be carried by the cheapest 
transport to their areas of usS (p. 131). The skill in dealing with 
locahgranite has led to the import of Baltic granites, gabbjos, and 
other igneous rocks to Abeidecn, whare the material is cut* and 
fashioned practically at the harbour side. * The manufacturers of 
Sheffield, in order to get economical transport for their bulky 
manufactures, at one time even suggested a ship canal to the 
Humber. In the case of Sheffield it is the pioblcm of transport 
jalso which localizes the heaviest manufactures in the Don valley, 
leaving lighter work to higher ground. Newcastle and Fifeshire 
coal have always been better placed for export than coal from 
most other fields in Great Britain. 

In thij connection a factor of the greatest economic importance 
is that o^railway rates. Cheap railway rates are necessary in order 
that agricultural produce from as wide an area 
| Railway Rates as possible may reach large centres of population 
• at reasonable prices. Cheap and bulky vegetables 
still r^ch Covent Garden by slow but economical iarm wagons. 
Any increase in railway rates after industries are once established 
falls mflst heavily on manufactures which require long rail transit 
to ports or centres of demand. Ij tends to kill * the ^ remoter 
to the advantage of the nearer manufactures. 

The importance of skill in giving geographical momentum has 
been noted. Somewhat similar results are due to long established 
tran$>ort arrangements and control of markets. The construction 
of the Manchester Ship Canal did not rob Liverpool of its oversea 
trade ayd give it all to Manchester. Itjiad, in fact, n» advers^ 
effect cfi the trade of Liverpool. Similarly, the creation of the 
port of La Plata did not kill Buenos Ayres pven wheik the latter 
place had quite inadequate hafbour facilities. Although the jute 
mills are gjowin;* in number|in Calcutta, Dundee is not unduly 



86 


THE 1 PRINCIPLES OP ECONOMIC GEOGRAPHY 


apprehensive of the loss of its^bwn jute trade. Established ^markets, 
combined with skill of workers, have securely root^i the industry 
in Scotland. • « 

Climatic factors in the establishment of manufactures are 
touched on in Chapter II. 

Reasons of a geographical nature are found to be opeiative in. 
the localization of most manufactures. But some industries seem 
to originate and flourish irrespective of geographical influence. 
There appears to be no particular geographical reason for* the 
manufacture of confectionery at York or rubber goods at Edinburgh. 
The occurrence in all agricultural towns of breweries is thf outtfbme 
pf Ideal demands. In the 'Same way agricultural wagons, carts, 
and implements generally are widely made in market centres, 
even though the requisite timber and metal have to be imported. 



CHAPTER XI 


THE DISTRIBUTION €>F POPULATION 


JVIa^kinD is widespread throughout the earth : the tide of human 
life has swept up to the borders of the ice deserts of the poles and 
the hl&h mountaifl peaks of the world. Even the most unpromising 
land* have. their h«man inhabitant^. The Eskimos find a home 
in the barren Arctic lands and the Nilotic negroes live in the dismal 
swamps oj the Bahr-el-Ghazal : in the heights of the Andes, in 
southern Peru, there arc dwellers at«an elevation so great 4hat 
the atmospheric pressure is reduced to half the normal which we* 
experience : the arid deserts of Arizona, among the most uninviting 
spots on the earth's surface, are inhabited by miserable nomadic 
Inciians. Human life, however, is vciy unevenly distributed : 
jome regions retard the growth of population and others foster it. 
Some lands, with great potentialities for population, are sparsely 
inhabited, while others of apparently less attractiveness are densely 
populated. In a general way it is true that most of the earth's 
human inhabitants dwell in the lowland regions of the continents, 
and that, the zone of dense population lies in temperate regions 
of the northern hemisphere. 

Variations in density of population depend on various factors, 
among which the most important is obviously the productiveness 
# 9 * of the land. Food being the elemental want of 

* of Pood man ' t ^ icre lb no more fundamental controT of 
Supply growth of population than # food supply. A rich 
agricultural land produces more grain per acre 
than a poor one, and this allows more people to live on*a given area. 
Similarly a pastoral land fit for cattle support* a denser population 
than one fit only for the grazing of goats, because cattle yield more 
milk^ind meat than an equal number of goats. An entirely unpro- 
ductive land, supporting neither animals nor vegetation, affords no 
homefoynan.* An expeditien to the interior^ Greenland ha* to carrj^ 
all its ffod, since the ice plateau yields none. The hot deserts of 
the world, with their scanty vegetation, suppprt little animal life 
and a veryisparse human population. Luxuriance of vegetation 
does not necessarily mean grett densitv of human life. Trooical 
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forests, which express the mcUt luxuriant plant growth in t£e world, 
are thinly populated, and the coniferous forests of northern Canada 
and eastern Siberia support very few inhabitants. TtyiS is an 
illustration of the law that food supply determines density of 
population. Man's chief occupation wherever he is found is to 
acquire food for himself and his family. 

In the tropical forest trees afford some edible fruit, while in 
the more open spaces along the rivei banks small patches of banana, 
manioc, and other tropical plants can be grovffi, but cereal grops 
cannot be cultivated. The absence cf grassland precludes domestic 
flocks. The surest, if not the only, way to procure food by 
hunting" wild animals and fyy fishing in the rivers. Gaifie animals 
'are neither numerous nor easy to hunt in the forests, and their 
numbers and distribution decide the extent of the population. 
Whether in the African jungle or the Scottish deer forest, hunters 
must wander singly or in small parties. For the same reasbns 
there is a sparsity of population along the Aictic shores, where the 
Eskimos wander in search of seals and fish in the sea, bears on the 
ice, and reindeer or musk-ox on the land. , 

Fishermen are but hunteis in the ,sea ; their wandeungs are by 
water instead of land. Fishing communities cluster along the 
f coasts, but their number depends on the supply of 

; Communities ^ sea an< * ^ le fisherman in 

capturing it. The primitive Patagonian, with his 
frail boat and poor weapons, cannot get from the sea aj yield equal 
to that of the better equipped Malay, who in his turn is far out- 
classed by the Scottish fishermen with their steam power and huge 
trawl nets. Probablj, in the early days of man on the globe, the 
only communities which reached any density of population were 
those of fishrrfolk on the coasts of shallow temperate seas where 
fish are abundant. - 

# • 9 t 

Under other conditions of environment the surest way of acquiring 
a safe food supply is by the domestication of animals and the tending 
^ of flock?. This mode of, life lacks the precarious- 

, " FM^flupply ness °* fi untm S» ensures from want* and permits 
r of a higher density of population ari<^ greater 

prosperity. In the pastoral activity everything depends on the 
nature of the pasture. In poor steppe land, the flocks wandering 
from place ^to place in the search of nutriment force their 
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owners to become as nomadic as hunt(ers. The pastoral tribes of 
the Old Testament, or in more modem times the cowboys of 
America £>r Australia, illustrate this nomadic life. In richer grass- 
land the flocks not only prosper better, and cattle can replace 
sheep and goats, but thgre is less call for nomadism. The popula- 
tion is thicker and more sedentary, as in the cattle lands of eastern 
Australia or nearer home in Ireland or the plains of Cheshire and 
Yorkshire. • 

Grassland, under suitable condition^ of moisture and temperature, 
admits of an occupation stilh more secure and reliable, namely, 
agriculture. Cereal crops are grasses with varying climatic require- 
ments. rfoot crops are less exigent in their demands but .not 
equally nourishing. Wherever agriculture in one form or another* 
is profitable, it has generally become the principal occupation of 
the land. That agriculture induces a sedentary life is obvious. 
The farmer is rooted to his fields and cannot leave them without 
imperilling his livelihood. 

The fertility of the soil, the nature of the ciop, and its suitability 
for the climatic conditions, control the density of population. The 
earliest sites, of intensive agriculture were river 
Population valleys, like those of the* Euphrates, Tigris, Nile, 

9 Ganges, Yangste, and Hoang. Rich alluvial* soils, 

abundantly watered by natural rainfall or by flood and irrigation, 
witji high summer temperatures and long days of bright sunshine, 
make ideaC conditions for cultivation. Ncf other occupation gives 
as certain a livelihood. The more labour and care that fs put - into 
the fields the - more abundant the return, and in like measure is*the 
fixity qf the population established and i& prosperity assured. 
Leisure from the daily quest for food results in the* development 
of art, education .and culture expressed in literature, architecture, 
decorative art, household furnishings, ^nd # personal adornment. 
In short, it is agriculture that gives the greatest scope for progress 
and <he growth of civilization. It is thS occupation with the 
highest potentialities and#has formed the basis of all the progressive 
civilizations of the world from the earlicst^times. m 

Agriqjilfure leads to a denser population than pasturage or* 
hunting.* Wheat, with its one crop, cannot support as inany people 
as rice can jrith its possible three crops a year. The yield of crop 
can generally be increased by |areful manuring, but some lands are 
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so rich as not to demand this attention. For want of r adequate 
manlire most lands become exhausted or impoverished, and must 
be allowed to lie fallow or bear a rotation of crops, in newly- 
fettled countries, where land, is cheap and manure not easily 
obtainable, it is more economical to bring mew land under cultiva- 
tion than to manure the ground which has borne ciops. 
methods in time give way to intensive agriculture and correlated 
density of population. * 

China can support her huge population, which is mainly agricul- 
tural, by the careful lenovation of her fields in which every scrap 
of manure available is utilized. In many cases the same fields 
beap wheat or barley at one season, and millet, sweet potatoes or 
soya beans at another’. The application of scientific discoveries 
often increases the agricultural output of a region, and in other 
cases extends the possible area of tillage. Especially important 
is the value of science in lands that seem to have reached the limit 
of their production and, consequently, of population. , 

Certain inigation gives greater security to the inhabitants of an 
agricultural land than uncertain natural rainfall. Irrigation on 
a large scale has been carried out in many of the 
Irrigation dry, sunny lands of sub-tropical regions, r with the 
result that t}\ese lands are regions of dense popula- 
tion. Irrigation in the valley of the middle and lower Nile, 
which dates from veiy early times, has rendered great areas habit- 
able. Recent improvement to the barrage below Cairo, and the 
construction of the Asyut and Aswan dams, by saving the surplus 
water of the Nile floods and regulating its flow in the dry season, 
has immensely increased the cultivable area of Egypt. The 
irrigation works in Mesopotamia, which lapsed under Turkish 
indifference, Sire being restored with the help of a great barrage on 
the Euphrates at Hmdieh. There is sufficient water available to 
irrigate several million acres of good soil. In New South Wales, 
the great irrigation works depending on the Burrinjuik resefvoir, 
on the Murrumbidgee, wiil permit of the Settlement of 400 square 
ynilcs of*hitherto useless land. In India, especially tljo^e parts 
which are liable to a deficiency of rainfall in a weak nlonsoon, 
agriculture is founded on irrigation. About 20 per ceftt of the 
cultivated arqa of British India is ‘irrigated, and in- the whole of 
India there are about 50,000,000 iijrigated acres. Thf danger of 
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famine is thus greatly reduced. In the United States much irriga- 
tion has # been successfully accomplished, and over 20,000,000 acres 
of arid land have # been made productive. 

In some lands, water can be obtained in large quantities by* 
sinking wells, but this type of irrigation has only local results. 
New. oases have been created in the Algerian Sahara and have 
led to a settled, if small, population. In the so-called artesian 
basin of eastern central Australia hundreds of wells have been sunk. 
They%re mainly of *alue for the watering of stock. • 

Other applications of science to agriculture may be mentioned. 
They*have^a direct bearing on the potentiality for population of 
the land. In discoveflng how to fix the free g 

A Science°to 01 n * tro § en °* ^ le air * or the nutriment of plants, 

• Agriculture the chemist is making the farmer independent 
of the import of natural nitrates. The biologist, 
by a study of variations and the facts of inheritance, is able to 
select stocks for particular conditions of climate and soil. Ento- 
mology has contributed to agriculture by a knowledge of insect pests, 
and to stock-raising bjr discoveries relating to the insect carriers 
of diseases (p. 26). The engineer has brought new land under crops 

by constructing railways and building ports, and the meteorologist, 
by his study of weather and accuracy in forecast, has m^de 
agriculture less precarious. 

Increase jn crop production is not necessarily associated with 
local increase in population. The amalgamation of mapy small 
into a few large farms results in an actual decrease in population, 
while the introduction of agricultural machinery leads to a decrease 
in the amount of labour required. But an increased produce is 
available for export from the locality and encourages an jperease 
in population in some other place. . ® 

It must always be remembered, in stud^ing*ttie present distribu- 
tion of population on the globe, that few lancjs are full : almost all 
# could support increased numbers of people by 

I of^Resourees ^equate* utilization of thfeir resources, 
f necessary # Many agricultural land® would yield more by* 
• improved methods of farming : forests could give 

way to aAble land, as they have done in most parts of western 
Europe : dr^ lands and even deserts might be irrigated as far as 
water is available. The tendency is towards better utilization of 
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the land, to make two blades grow where one grew befoare, even if 
theie are occasional relapses in the process wljen arable land 
reverts to pasture or goes out of use altogether. - o ” 

* While intensive agriculture supports a dense population fairly 
uniformly distributed, the quest for minerals and their utilization 
result in a denser but irregularly distributed population., Aji 
agricultural population is limited in number by the food the region 
produces. There is no incentive to allow further increase by the 
importation of food. A lining or manufacturing community 
produces little or no food. Impouing practically all its supplies 
from a greater or shorter distance, it is divorced from locaJ food 
production, and so the limits of its growth are dependent onlyjon its 
facilities for importing. 

Industrial activity on a laigc or exclusive scale is a secondary, 
occupation which is dependent, as far as food goes, on a surplus 
production in some other land. The spread of 
| IndustriaHzation industrialization moans more nations competing 
for food from the new lands of the world. The 
situation becomes more complex as these new lands in their turn 
become fullei of population and have less surplus food to export. 
In their own time many of them will become partly industrialized; 
witness the United States or, to a less degree, India. Tb& peasant, 
working at a lower wage, feeds the industrial worker who, with a 
higher wage, has a better standard of living. Ultimately , the 
peasant pays the price of manufacturing industry. * 

A further .illustration of the independence of nunifig ac^vity of 
local food production is its possible location in barren lands or 
deserts. In fact the only control is tlje occur- 
I TpwiiB * rence of minerals in quantity or value sufficient 
1 to allow transport to centres of demand. To 
the Kalgoorlie goldfield of Western Australia water l^s to be 
brought in a pipe 350 miles long. The towns of the Yukon valley 
in Canaha and Alaska are virtually cut off from the world for'many 
months every year by the freezing of the Yukon River. In Spitz- 
(1 bergen, c coal mining continues through 4 he long polar night, when 
the only link with the outside world is by wireless telegraphy. The 
location qf mining towns is further discussed in Chapter»XVI. 

A population engaged in alluvihl mining is scattered along the 
lower slopes of the valley, but ore iqiners are generally concentrated 
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near the peaces where the ore outcrops or is most easily reached by 
shafts. The ra^id exhaustion of alluvial gold encourages a semi- 
nomadic population. Report of gold leads to an instantaneous 
rush of people, experienced and inexperienced, whatever the • 
difficulties and dangers qf the journey may be. They come with 
little equipment and bivouac on the goldfields, only to pass away 
as quickly when the yield of metal decreases. 

The*deep mining of metallic ores and other minerals results in a 
closely packed population, whose perftianency is assured provided 
the .supply of mineral persist*. On mining being followed by 
manufacturing, a further degree of density of population ensues. 
Since minerals occur chiefly in old rock 1 * which are more likely to 
be exposed in hilly districts than in plains, mining and allied * 
.manufactures are normally associated with the upland parts of a 
country. Provided the mining country is fertile, a certain amount 
of agricultural activity persists and may even be stimulated by 
the demands of the towns. Market gardening and poultry farming 
are instances of thi& tendency, but the agricultural population is 
a small percentage of .the whole. In Lancashire the population 
reaches a density of over 2,500 per square mile, and in the West 
Riding of^Yorkshire it is over 1,100 per square mile. The figure in 
Belgium ysed to be nearly 700, in spite of large areas of spatsely 
populated uplands. France, with relatively little industry edm- 
parqd with its intensive cultivation, had a density of 190 per square 
mile. In ljussia, which is an agricultural country with much 
waste lgnd, the corresponding figuie is only 50. 

It is impossible to foresee the degree of increase of industrial 
populations : none has yet reached its limits, and vast mineral 
resources remain untouched, while others are only 
I of industrial *be beginning * of their develepm&it. In 
\ Populations pastoral and agricultural laqcb there must be a 
limit to density even when all the possible agricul- 
tural# improvements are foreseen. The prospects of i*crc%ging 
the possible resources of lands have already been noted. Of more 
immediate importance is the extent to whijh agricultural ljnds are 
full, acqprcling to present resources. China must be approaching^* 
her limits of population unless she can import food qn a large 
scale. Japaji is feeling the stress of pressure due largely to her 
growing uujustrialization. In both countries the best land is so 
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intensely cultivated that agriculture merits the name of hqfticulture. 
India and Java are full to overflowing. 

Canada and the United States have still room foi millions, apart 
.from land that might be reclaimed from swamp or desert. Even 
Alaska is not without possibilities. Enormous areas in Siberia are 
waiting for people who will come only with improved communica- 
tions and a stable government. Siberia could probably support 
another 80,000,000 inhabitants. Manchuria is^ steadily filling its 
empty acres with Chinese. < The temperate grasslands of 4 South 
America round the Plata estuary and in Patagonia have room for a 
huge population. South Africa, from the Cape to Rhodesia, h^s vast 
areas of vacant land of wlijch a gi cat deal is of value. East Africa, 
at an elevation of 5,000 ft. or over, is a temperate land with abundant 
space for human population. About 40 per cent, of Australia, 
or about 1,250,000 square miles, is suitable for temperate agriculture, 
but the whole continent has a population of only about 6,000,000. 
It has been calculated that Australia could support a population 
of at least 50,000,000. The potential population of tropical Aus- 
tralia has been estimated to be nearly 500,000 as against an 
actual total of 170,000 to-day. Nevy Zealand has room for a much 
larger population than it has. 

The population in most tropical lands falls far short of what 
they could easily support.' The problems connected with the 
development of tropical lands are referred to in Chapter XII. 
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% LABOUR 

• • 

A MOST important consideration arising out of the distribution of 
population is the degree of productiveness of various peoples. On 
this depends to a great extent the course of commerce, and also 
the development of ^ands. • 

The expansive civilizations c*f the world all grew in temperate 
lands^from which the people passed to the economic and political 
* conquest of other anc^ less progressive people. 

| Population t ^ lc temperate lands in both hemispheres this 

led to colonization by the people of Europe, but 
in tropical lands, where conditions are averse to settlement and 
colonization by temperate people, it caused exploitation of the 
natives in some form or other. For m tropical lands, for reasons 
tRat are explained elsewhere, the natives were discovered by the 
Europeans in a primitive non-productive state, and as a rule in small 
numbers. As a producer abovp his meagre daily need, the average 
inhabitant of the tropics is of little account :• he produces no surplus 
for trade. The white man insists on tropical lands yielding fheir 
riches. As a result, a serious labour problem has arisen in thdse 
lands of lowly civilization or none at all, which are unsuited for 
European labour and settlement, but at the*same time are of high 
potential value for food and industrial crops or for mining. The 
earliest answer to this labour problem was the growth of African 
slave trade in response to the demands of Euopeans in America. 
Jhis was\ot the origin of the trade in African negroes', which had 
existed long before America was discovered. The earliest importa- 
tion of African negroes into Europe was th§ ou^pome of the wealth 
and urbanization of the Roman people. But the trans-ocean trade 
in sla^s originated in the European settlement and exploitation of 
the Americas. Slavery in Africa, or even in, Mediterranean Europe, 
was a kindly tjpndage compared with what the black man^had to 
face in j^tnferica and on the way thither. The Spaniards found ' 
# in the We§t Indian islands a sparse population of semi-homadic 
forest people little suited, and less willing, for arduous labour in the 
fields and mines. The white men themselves were unable to«do the 
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work, and so began the importation of negroes from Afripa (see pp. 
149-152). 

The African negro has great physical strength toup^ed with a 
'docile, cheerful disposition, a nature singularly adapted for servi- 
tude. Whatever may said against the cruelty 
involved in methods of transport and the practice 
of slavery there is little doubt that the West 
Indies, the southern plains of the Mississippi, end other parts of 
tropical and subtropical America owe a gre^t deal to this | negro 
labour. Without its help those lands could never have reached 
their present state of economic development. The opposition of 
the^ northern states to slavery and the insistence of the southern 
states on its continuance led to the American civil war of 1861-65. 


I Negro 
t Labour 


The division of opinion was largely the outcome of different’ economic 
needs, the north being suitable and the south unsuitable for white 
labour. 

A growing tenderness of conscience eventually led to the abolition 
of the trade in slaves. At first the export from Africa was pro- 
hibited and later servitude in America was ended. 

i AbolUIoo The slaves remained as free wage-earning labourers 
Trading and their rapid rate of increase has led to an 
r abundance of negro labour, in the southern states 

of 'America and the West Indies, in sugar, cotton, tobacco, and 
ojher plantations. The bulk of the negroes remain in the former 
slave states and the excess moves westward. The boumlary between 
subtropical and temperate climates which approximates to the 
parallel of lat. 38° N. across the United States is, broadly speaking, 
the northern boundary of the black labourers. 

While thdf labour problem in the warmer United States and West 
IndiesTound its solution in freed slaves, the economic demand fdr 
labpur ( in other parts of the tropics remained. 
» nSStm The demand for tropical products had increased : 
* tea, coffee, spices, and other things that once had 

been regarded as luxuries were now looked on as necessities. Some- 


thing fyad to be done to make the lands of the tropics yield more 
than the casual native produced. If it was wrong to force people 
to work' they must nevertheless be induced to do so, aqd the only 1 
way to encompass that end" was by holding out the prospect of gain. 
But a tropical native has few wants, and unless his wants can be 
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increased^jgam is to him no allurement. Clothes which he does not 
need, and trinkets and mirrors that appeal to his vanity, may be 
enticemfeqja, t&h forearms and drink are the two things that 
stimulate him most and do him most harm, With his low standard * 
of civilisation a tropical, native can'with difficulty be induced tg 
do more than a modicum of work. Until their wants increased, 
why^ should they work ? An instance occurred in a recent report 
on W«6t Africa. Owing to a rise in the price of rubber the native 
colleger got as mu<^i money, or goods, for a less quantity. The 
resujt was that he brought the trader less rubber than before : 
until he acquired new wants he saw no object in harder work, 

As a rul£ the method of inducing the indigenous native to work 
for wages has met with little success unless it has degenerated into 
slavery. *The abuses of the system in the rubber regions of the 
Congo and Peru were lately exposed. The natives nominally 
received payment for the amount of rubber they brought in from 
fife forest, but in actual practice their taskmaster insisted on a 
certain amount, and if this were not forthcoming, punished and 
maltreated the native. , In the Congo and in Putumayo the system 
led to barbarities equal to anything that took place in the days of 
slavery, and it is not many years since the methods of recruiting 
and employment of negro labour in some of the cacao plantations 
of tropical Africa were virtually those of the slaver. 

A system of forced labour, primarily intended for public works, 
is found in Jriany countries, and is only a logical development of 
• the idea underlying military conscyipfion. In 
Labour * Egypt, in the sixties and seventies of last century, 
it amounted to enslavement «3n a large scale. In 
the former German islands in the Pacific, hdwever, the practice 
worked well and fairly. # ♦ 

The alternative to forcing local population to # work is the importa- 
tion from afar of willing labourers, who are suited for the conditions 
? « of climate. That is to say, fhe labourers Ihust be 

i brought from another tropical or subtropical 

i » land, and one by preference in which son*e form 

or other^ot agriculture is the predominant occupation. China 
'and India,, with their vast overflowing populations, afford the best 
recruiting grounds for indentured labour. Coolies ^from these 
lands, working for a certain wage for a term of years, are found in 

7 — ( 1909 ) • 
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many tropical lands, excluding of course those with a population 
of freed negro slaves and their descendants. Natives of India 
under these conditions are found in parts of BuAna, the Straits 
* Settlements, Mauritius, Natal, some of the West Indian Islands, 
Fiji, and in British Guiana, while Chinese are employed in the 
Malay States, the Straits Settlements and elsewhere, and Japanese 
in the Hawaiian Islands. Brazil, having an inadequacy of labour 
in the freed slaves, tried some years ago the introduction of Japanese 
coolies to sputhern Brazil. The experiment w^s not very promising 
at first, but later attempts appear,, to have been more successful. 
Some 18,000 Japanese contract labourers arrive annually. It 
must not be forgotten th?,t the southern provinces of Brazil have 
proved fit for European settlers and so do not require Asiatics to 
further their development. But the few tropical lands that have 
no industrious alien labour remain at a low level of economic 
development, New Guinea for instance, the Philippines in Spanish 
days, and many parts of tropical America. There is far more 
difficulty in developing the tin deposits of Lower Burma than 
those in adjoining Siamese territoiy, because of the difficulty the 
British Government puts in the wav of the introduction of Chinese 
labour. 

In theory the practice of imported labour works well, but it is 
liable to many abuses. Imported coolies, working for some profit 
„ to themselves, no doubt do more work than slaves 

\ t ‘ no i ncent i ve to do their best when the 

overseer's back was turned. There have been 
mttny cases of indentured labour, although actually paid/ degener- 
ating into slavery. - Most notorious is the case of the South Sea 
island labdUr in the sugar plantations of Queensland. These 
" Karihkas*” inhabitants of the islands of the south-western Pacific, 
were nominally wjJling^recruits, but in many cases we^e actually 
kidnapped by the traders. “ Blackbirding " became a lucrative 
occupation in South Pacific islands, until it was put an enjJ to in 
1890 by the Queensland Government prohibiting the importation 
of further labour from the South Sea r islands. «, 

But just as slavery helped to develop certain lan<j£, so has 
indentured labour done likewise, even if the distinction between 
the direction of a lower race and their mere exploitation is one so 
fine that it ^t ends to disappear in a fog of words. 
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The importation of alien labour not infrequently gives rise to 
serious economic problems in the mingling of diverse stocks. TKese 

• 9 0 difficulties must not be overlooked. 

Alien Labour But if indentured labour is to go the way of ' 

• slavery something must take its place, for the 
economic problem of the development of the tropics is always with 
us ahd always increasing in intensity. Perhaps, in more cases 
than ane generally admitted, the indigenous native may be induced 
to wojjc. Many authorities believe that the negro, foj adequate 
return and generous treatment f can be induced to supply all the 
labour required in his home lands. He has done no less in tiopical 
America and the southern United States. The negro's sooial 
oiganization should be studied and preserved, and he should 
be led to*gr eater effort along his own lines. To force him to 
accept an alien organization and discipline is not merely a 
blunder, but a p olicy that in the light of experience is doomed to 
failure. _ 

Some regions may prove less unsuited for European labour than 
was formerly supposed.# The opposition to Chinese labour in the 
South African, mines led to its withdrawal, and 
Em and«° n its place has been taken by Kafii labour. Possibly 
Settlement the conditions of climate will admit white labour 
being utilized when it is obtainable. Another 
way in which the labour problem in the tropics may be settled is 
by the free ^migration and settlement of people from crowded 
tropical and subtropical lands, that is to say, principally from 
China, but from India and Japan also. 

In Australia this problem is being faced alrefidy. The abolition 
of 14 Kanaka " labour in tropical Queensland led to an economic 
difficulty which was met only by its •temporary 
• AustraJi**” reintroduction. But this* again resulted in an 
outcry in favour of a 44 White Australia." It is 
noteworthy that this outcry originated in temperate Australia, 
which beyond any doubt is e white man's country, as he thcie finds 
a climate little different from.that of western^and southern Europe, 
or in any §ase sufficiently akin to that of Europe not to caqse any 
•Serious problems in acclimatization. The greater part# of the 
population of Australia being found in the south and squth-east — 
parts which require no Asiatic labour and are consequently opposed 
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to it — had the predominant voice in the decision and practi cal ly 
stopped the influx of Chinese and Japanese into the north. Tropical 
Australia suffers and protests, and there the problem jefnains at 
present. 'Die advocates of a white Australia keep out Asiatic 
labour for economic reasons and in order to preserve the purity 
oif the white race, but a continance of this policy will delay the 
development of the tropical north, which is unsuitable for frhite 
labour. A territory of many thousand square miles is* await- 
ing the introduction of Satisfactory labour to give a* good 
return. • 

i 

In Natal and East Africa there have been comparable difficulties 
with regard to natives of India, but probably, in vfi-tue of the 
climate, the white settler will prevail there in the long run. 

Closely akin to these labour problems are the difficulties which 
have arisen in California and British Columbia in regard to the 
immigration of Asiatics. The entry of Japanese 
I o^Aglftt'lea l' as been restricted since 1908, before which 

* there was a steadily growing influx. In 1924 the 

United States practically closed the country to Japanese. 

The close contact of peoples of widely different economic stand- 
ards or divergent civilizations always leads to problems of great 
■<, k tl tl f com P loxit y- In a few cases where the differences 
; 1 Rg f ”° 0 are not great the two peoples may eventually 
fuse. The Maoris and the British immigrants 
in.New Zealand, after'a long and sanguinary war, settled down side 
by side on. a footing of equality. Between the Lapps an^ northern 
Norwegians there has been much intermarriage. In other cases the 
problems are solved by the virtual disappearance of the people 
in the lower scale of life^ The Tasmanian is extinct, and the 
Australiaii aborigine is confined to the lands the white man does not 
want. In North America the native Indians are on fhe road to * 
extinction. In tropical lands, little suited for white settlement, 
the disappearance of the aborigines is a much slower process, even 
if their demoralization is speedy, as iir the case of the natives of 
the Ricific islands. ,It is said to have been the* policy of Rajah 
Brobkf. in Sarawak to retard the construction of roads*acd railways 
in the hope of preventing, or at least delaying, the exploitation of. 
his country by Chinese and Europeans with whpm the natives 
would compete at a disadvantage. ( 
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In some cases the more efficient competitor cannot displace the 
native, but the alien culture may sap the long-estaWsheKl •one 
1 # * which local conditions hays, formed and moidded 

Caste System for ages, British rule in India, characterized by • 
justice for all and symbolized by railways, roads, 
educational projects and Christian missions, has done much to 
destroy the cqste system by raising the lower castes from their 
state gf subjection. The result is the growth of a new educated 
caste,^ which questions authority and is responsible for much of 
the prevalent unrest. # 

Asiatic and white man in competition show great rivalry, but a 
rivalry in ttrhich the white man is seriously handicapped. WJith 
their undeniable industry and frugality, Chinese 4 
and J a P anese are an asset * n an y ^ anc ^ where they 
Competition settle, but their simpler diet and cheaper food 
allow them to undercut their white competitors. 
*iins success, coupled with their alien outlook and civilization, 
rilakes them disliked by white men in lands where the races meet 
on equal terms. Hencq the measures already mentioned to exclude 
Asiatics. The outcome of these problems is difficult to foresee, but 
two tendencies are quite clear. The overflowing populations of 
China, Japan, and to a less extent India, must find outlets, ancf the 
Asiatics will inevitably move to the least crowded lands available 
around the Pacific. , 

Temporary migrations of labour to the topics sometimes occur 
on a large scale. Especially noteworthy is the influx of l&bourers 
* from Europe to Brazil for the coffee harvest. 

| Some 50,000 Portuguese, Italian, and Spanish 

* labourers arrive in Brazil every year fdt the coffee 

harvest, then moVe on to the Argentine for the wheat harvest, 
and home # to Europe. • ' „ 

The most suitable and most available labour for the Panama 
Canal avas found in the negroes of Jamaica* and the Bfibados. 
As many as 40,000 of theses were working at .one time on the canal. 
Italian labourer are often engaged in large qumbers on engineering 
works in ^ftous parts of the world, as on the railways of the United * 
'States or iq Russian Asia. / 

In temperate regions labour problems are of a different order if 
we except supn cases, important though they are, of tlie entry of 
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Asiatics into temperate North America. The same race which 
directs the land can supply the labour. There is no need of 
introducing people of widely divergent* stock ; 

| ^opiiiatioii 1 * n * act ever y geographical and economic argument 

* is opposed tcf so doing. New lands in temperate 
regions can and do become colonies of settlement for people from the 
overcrowded lands of Europe, and so the problem of Jabour resolves 
itself merely into a sufficiency of immigrants. ,In most new lands 
the supply^ is unequal to the demand, and hence the allurements 
offered to intending emigrants in the form of free grants of land 
and assisted passages, and the advertisements and emigration pffices 
of Jhe various colonies of, the British Empire. Wages ‘are high as 
a rule, because the supply of labour is limited and because the cost 
of living in a new land which imports most of its manufactured 
goods is greater than at home. Such new lands begin solely as 
agricultural colonies, and it is only when population increases that 
the mineral resources can be developed and manufactures started. 
An abundance of cheap land means a good return for work and* a 
high standard of living, and so tends to retard industrial develop- 
ment. Or, in other words, the scanty population of a new land 
remains agricultural since that is the path of least resistance. Every 
mart works for himself, and prefers to be his own master rather 
than become the employ 6 of another. 

This state of matters continues so long as there is land available 
within access of market for the produce, either by sea or navigable 
river, or later by railroad. But when the best 

* danger* lands are occupied, that is to say, bes^ in the 

geographical as well as the purely agricultural 
sense, labotir fares less well and is easily induced to work for an 
employer, .which in any case ensures a fixed Wage free from the 
precariousness of farming. Growing density of population has 
thus stimulated industry in Canada, the United States, Australia, 
and other colonies of Europeans and their descendants. The cry 
for more immigrants is frequently heard from Australia, New 
Zealand and Canada, r but in course qf time this demand will be 
satisfied without any incentive to emigration, except, growing 
cconomig pressure. And the only urgency in the matter lies in the v 
danger of Asiatics occupying lands close to their home countries, 
which are Ninoccupied or sparsely peopled by whites. That, of 
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course, would be a racial danger and a threat to the^white, 
civilization, m 

In recent ypa^ the United States has stemmed the tide of emi- 
grants that crossed the Atlantic* and stemmed it with discrimina-. 

i tion in favour of the Nordic as opposed to Slav 
BeSrictons races - # The quota admitted from each country is 
- • ^2 per cent of the nationals of that country re- 

corded in the American census of 1890. An old census was chosen 
since the rush of Slavs to America* had not then begun. This 
reduction of the number of emigrants by half promises lar-rcaching 
results. Cheap labour for the factories of the northern states will 
be less abundant. Negroes migrate north to take its place, and 
cause a scarcity of agricultural labour an& higher wages in the south. • 
With questions of labour supply in old countnts no space can be 
devoted here. It raises problems of capital and labour, trades 
unionism, factory acts and other considerations, economic and 
yt geographical. 



CHAPTER XIII 

RACE TRANSFERENCE AND COLON IZAfldW 

The problems of the utilization of tropical lands and the growth 
of colonies are intimately related to the question of acclimatiza- 
tion, and though a study of this subject introduces ideas that 
are non-geographical, it has bearings of too great geographical 
importance to be overlooked. 

The difficulties of health that Europeans have to contend with 
in the tropics are well known. No one who has had experience of 

J the tropics can refuse to believe in *a kind of 
Difficulties degeneration due to the heat that leads to an 
inability for prolonged arduous work* without 
extreme exhaustion. The period of service in our Indian Civil 
Service is about twenty years, including leave, after which an 
official is entitled to retire on pension. The civil and military 
administrators of tropical dependencies can only maintain thefi 
health and vigour by great care and periodic visits to cooler hill 
stations, or long leave at home. Hence the importance to India, 
Burma, and Ceylon of si^ch hill stations as Simla, Coonoor, Maymyo, 
and Nuwara Eliya. This especially applies to women and children, 
who rapidly lose their health in most tropical climates. r 

The old sea catch, " Beware and take care of the Bight of Benin, 
for one that goes out», there are forty go in,” implied no great 
* exaggeration of the deadly nature ,pf the West 

\jnhoafthinesB Afri can coast. Sierra Leone used to be* termed 
the p White Man's grave and did not belie its 
reputation. «. One of, the best evidences to-day of the danger of the 
tropics, to Europeans is the extra premium charged by insurance 
companies for travellers or residents in these climates. The 
premium is an accurate measure of the risk. * 

Howc&er, a great deal of the deadly reputation of the tjopics 
has always been due to ignorance of the rules of health and to 
disease. Modern discoveries have done much successfully to combat 
4 tropicaf unhealthiness. ' Many diseases peculiar to the 'topics are 
more liable to attack Europeans than natives, for the latter have 
gained a c certain ‘measure of immunity. The northern racd§ 
have not become adapted to withstand such scourges as malaria, 
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yellow fever, plague and dysentery, to say nothing of sunstroke. 
In a siimlar way, the negroes of Africa or the Po lynesian s qf the 
Pacific* rapidjy^uccumb to an introduced disease like consumption, 
which is epide mic in temperate lands and to which, in consequence^ 
Europjams^ have, attained comparative immunity. Until the 
source of infection of tropical fevers was discovered little couldjbe 
•done to meet their ravages. Curative methods in themselves. 
of srgall avail unjil preventive measures could be taken. 

\n this connection is one of the most striking examples pf the 
yalue of scientific* research. # The bacteriologist wofking in his 
laboratory detected a parasite in the blood of 
^Sdentlfle *^e P at ^ ent traced it to the mosquito", which 
1 Research acted as a carrier. TPhe problem then admitted* 
• qf solution. Keep the mosquitoes away from man, 

oi better still exterminate them, and there will be no more malaria 
or yellow fever. Work on these lines in many parts of the tropics 
has led to speedy and striking results. In Havana city, Cuba, 
*he Americans almost wiped out yellow fever in a year. In the 
Panama Canal zone they reduced the white death rate from 60 per 
1,000 to less than 10 per 1,000 in a few years, and made Panama 
city almost a health resort. 

* The bacteriologist , quite as much as the engineer, made the 
Panama Uanal. The same story could be told of malaria, yellow 
fever, and other tropical diseases wherever adequate preventive 
m&sures have been put in force. Manji of the towns of West 
Africa* especially French West Africa, have been cleansed of their 
evil refutation for fever, and in time to come these diseases may be 
as rare in towns as smallpox is in this country. But to exter- 
minate Ihcmosquitoes and other disease-bearing insects throughout 
tropical dependencies would be air Augean task. In ceufse of 
Jime a great deal can be done; me^p While, armed with the 
knowledge of the source of infection, the white man can take 
nece|sary precautions and hope to escape attack. 

Important as these discoveries are, they do not touch the problem 
of the acclimatization of ^ the race. Preventive medicine affects 
the individual and lessens the cost in lives oT 
directing and controlling tropical dependencies, 
but it does not bring any nearer to solution the 
settlement hi the jtropics by white peoples. A* race, to be 
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acclimatized, must be able to live generation after generation in the 
new environment, with undiminished vigour and unlessenecf fertility, 
and without periodic transference to a cooler clim^te^or admixture 
of fresh blood. Unless these conditions are fulfilled the race is not 
at home in its new environment, and there can Jbe no question of 
acclimatization. This problem does not arise in the transference 
of a race, or part of a race, to a climate similar to its f own. When 1 
British colonists go to New Zealand or Canada they find a coohtem- 
p^rate climate, not, it is true, identical with their own, but in neither 
case so widely different that their ijiode of life has to be changed. 

Since civilization has developed in temperate regions, whil^the 
tropics have always been the home of backward people the prp- 
' blems of acclimatization are mainly those of peoples 

! Transference f rom temperate lands settling in tropical o'nes, Of 
Races the reverse — the transference of tropical races to 
higher latitudes — the only example on a large 
scale is the influx of African negroes to North America. But sinc^, ‘ 
as a race, they have remained in warm, temperate and subtropical' 
North America, their case does not throw any light on the problem. 
The fortunes of individual negroes, or even of a few families in cool 
temperate climates, proves nothing and so need not be considered. 1 

Mifch of the wastage of life in the tropics is due to preventable 
disdase, but apart from that there is no evidence, in spite of* advocacy 
to that effect, to show that white races can fulfil the conditions of 
acclimatization in tropioal lands. Throughout the tropics it is found 
necessary* to employ native labour, or in the event of this being un- 
suitable or unobtainable, to introduce alien sub tropical'labou/^p. 97.) 
Nowhere has colonization of warm from cold lands taken place. 

Expci lmeflts in this direction in various tropical laifds have 
invariably n^et with failure. *A single instance may be cited. Jn 
theJBahgima Islands there is a* number of white 

Res^tta^froni sett ers * * n ^ ie ma * n descendants of colonists in 
^ang^enee 11 America who left the United States a century ^nd a 
half ag q on the American declaration of independ- 


ence. ftjlost of the present generation, of white descendants have 

. 1 During ( recent years there was considerable migration of negroetf from the 

I southern to the northern United States, the total being said to amount to about 
f half a milli6n. This movement was probably due to temporary "conditions, 

; coupled with the stemming of the flow of European labour due to immigration 
1 restrictions. 1 ^ 
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degenerated, in physique, energy, and culture, approximately tp the 
negro standard. Theonly real distinction between tEe two rages in 
the Bahama^ qrday seems to lie in the greater mental capacity jrf 
the white, a racial attribute beyond climatic control. AndJhisJt ja 
a climate jyhieh^ia jnj^qly , subtropical without the extreme heat 
and jnpistntfi^of equatorial climates. 

# All available evidence goes to prove that there is no such thing 

as aqclimatizatiop in the human race by transference of a com- 
munity to a widely . divergent climate. Climates, however, are nojt 
as a # rule separate? by well-defined boundaries. Intermediate or 
froqjier climates may not prove drastically unsuitable to two 
communifies, both of which enjoy a climate not markedly different 
from the one in question. • 

It mflst, of course, be admitted that gradual acclimatization, 
with the help of natural selection, has occurred. It is only in this 
way that the world became peopled with the human 
% AccUmaUzation race - ^he s * ow adaptation of racial stocks to 

• new environments by the gradual elimination of 

the least fit is the only possible explanation of the present distribu- 
tion of man. In that way, no doubt, the white races could colonize 
tropical Africa, moving slowly through many centuries via inter- 
mediate* climates. But that, of course, is not a practical policy for 
any statd to pursue. Moreover, ther£ is every probability that? the 
human type which eventually would evolve as most suitable to the 
tropical climate would be lower in mental energy and cultural 
ability than the people from which it sprung. At least that is 
what ftie characteristics of tropical peoples suggest. * • 

The significance of these considerations in#problems of coloniza- 
tion is ^reat. The colonies of settlement of the white races arc all 
in temperate climartes. The northern Europeans 
Colonisation go to Canada, the northern Upited States, southern 
^ South Africa, Patagonia, temperate Australia, 

or Ijew Zealand. Many Russians migrate* eastward, i« more or 
less the climate of Russia, into Siberia. J*he southern Europeans, 
with their iqore subtropical Mediterranean climate, find homes 
also in warmer regions of America suet as the southern Unitefl 
States, Mexico, southern Brazil, and the Argentine. # 

It should be noted that in many of these cases altitude compen- 
sates for l^fttude, and though a place may appear lo^be in the 
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tropics, its elevation gives it a temperate climate. For these reasons 
| Rhodesia and many parts of the East African plateau can be 
: successfully colonized by Europeans. The regions of East 4 Africa 
’ at an elevation of over 5,000 ft., although they lie in the tropics, 
' come within this category. The southern temperate provinces 
of Brazil have large numbers of German, Austrian, and Russian 
settlers. M 

The Chinese have probably a greater power of expansion « than 
Europeans, ^because their lands have a range oj climate fronj cool 
temperate with gi#at extremes to subtropical 
f^Eiipanslon' tro pi ca ^ The islands of Japan have also a 
considerable range of climate which ''helps to 
r widen the possible scope of Japanese oversea settlement. 

The story of the attempts at colonization of Algeria and Tunis 
forms a valuable commentary on the question of acclimatization. 

The Vandals, in the fifth century, had little suc- 

v 1 Attenf ts* 3 at CeSS t ^ lere ' m contrast to fbe Arabs from Arabia, 

- i Colonization with its similar climate, two centuries later. 
- 1 - Other Mediterranean people, Phoenicians and 

Romans, had found no difficulty in accommodating themselves to 
the conditions of environment. Last century, after the French 
had became masters of Algeria, attempts were made to settle 
European colonists on the soil. Practically the only ones who 
succeed are those from Italy, Sicily, Malta, and Mediterranean 
France, that is, say, those who transfer from a similar climate. 
The ’northern French have little success : the Alsatians and the 
Germans fail. It is not a question of disease, but of dwindling 
strength and decreasing birth-rate, coupled with an inability to 
meet the uriaccustomcd conditions of agriculture and new ways 
of life that tjie climate demands. 

The true measure flf success of a colony is neither the number of 
immigrants that enter it nor the volume of trade per head of the 
inhabitants. Both these figures are frequently 
f Prosperity cited but both are faPacious as an index of 

' A prosperity, pie rate of natural increase of the 

population or, in other words, the excess of births over^djaths, is 
a surer guide. If the birth-rate is maintained weli in excess of 
the death-rate the prosperity of a colony is fairly certain. Its 
futu re probably lies in tfr eiiands of those eleme nts o f tl r e population 
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with whgm the i birth-rate is hi ghest. Thus, in South Africa the 
balance is in favour of the Dutch element. The entry of Bvitish 
colonists Js small and their birth-rate is low. Unless they increase 
rapidly the Boers and Cape Dutch will swamp the British and the 
negroq? will outnumber both. • 

The estimate of a country's prosperity based on this numerical 
critenon mi$t not be pushed too far. Quantity is often less 
• important than quality of population. France 

w | fio^Qatlon an a l mos t stationary population, yet the 

9 French naticyi not only maintains but enhances 

its greatness. And even in a new country numbers are not all 
important if the quality is low. Thg self-governing Dominions 
and the United States are now taking great pains to refuse entry* 
to immigrants undesirable on physical or moral grounds. 

It must not be forgotten that in a young colony the figures for 
the birth- and death-rates will show anomalies in the beginning 
that will probably disappear as the colony grows 

9 ^ Death Rate an< * ® ets * nto str ^ e ‘ ? n ear ty c ^ a y s a colony 

t Statistics consists mainly of young people in the prime of 

life and consequently its birth-rate is high : as 
time goes on the population gradually gets its normal proportion 
jjf old and of children, and so statistics show an apparent dlcline 
in the birth-rate which is not real. Fallacious arguments Kave 
been based on this to prove that Australia is unsuitable for Euro- 
peans. T$ke the case of New South Wales— a fall in the birth-rate 
from 42 pe» 1,000 in 1860 to 24-9 per 1,000 in 1923 looks? alarming, 
but in reality can easily be explained, and in point of fact the figure 
for ,1923 is considerably higher than in moat parts of the United 
Kingdom. Arguing from the high proportion of yourfg people and 
the absence of old in a new colony, 'one might expect ja. loifr death- 
rate. §ut the proportion of accidents # am<ang pioneers is high, 
and medical help is often unobtainable. These reasons and the 
hardships inevitable in the early settler's life* give a high tfeath-rate. 
Infant mortality is one of its largest factors. In after years the 
death-rate fails, and in t be course of several generation^ steadies 
at a certain level, which may be taken as an index to the health 
of the cqjony. / 

Furthermore, in examining .the vital statistics of any colony 
distinction Jbust be drawn between the natural increase, which is 



110 


THEr PRINCIPLES OF ECONOMIC GEOGRAPHY 

t ( 

excess of births over deaths, and the increase of population due 
to immigration or excess of entries over departures. Unless 
these distinctions are borne in l m\nd .statistics 
5 Distinctions to may be unduly misleading. A steady increase in 
Mind both will bring prosperity to a colony ; a* rising 
' natural increase will do the same, but at a slower 

rate, while an increase alone in the excess of * entries over 
departures — if such evei was the case — would promise ill fot the 
future of the; colony. ° * * 

Lastly, a word of warning is not out<of place as regards the popula- 
tion statistics published by various colonics. Entries alpne?are 
. not sufficient : departures must be deducted. 

1 ^StaSsticcf The immigrants to the United States are swollen 
in numbers by the settlers cn route for Canada via 
United States ports, and the entries to Australia include many 
immigrants who merely tranship at Sydney for New Zealand. 
Some South American statistics are most misleading, as they 
involve no mention of the departures. In the Aigcntine, some 
thousands of Italian labourers arrive annually for the wheat 
harvest and leave for Italy when it is over. The inclusion of these 
among the immigrants; without any corresponding deduction, 
gives factitious value to the published figures. 

A consideration of the motives which lead to emigration and 
colonization involves first of all a word by way of definition. The 
word “'colony ” is derived from the La*in colonia , 
meaning a possession in land or a farfn, hence an 
§ abode or dwelling and a settlement*. The allied 

word colonus means h husbandman or tiller of the soil. In its 
literal meaning " coldhy “ conveys the idea of a landed possession 
where agriculture is the chief occupation, and a colonist, in the true 
meaning of the word, is <an agriculturist or peasant. The term 
" colony ” should be restricted — in the cause of clear thinking — to a 
possession' in which definite settlement takes place wholly or mainly 
by people from the home country, to which in fact there is definite 
race transference accon\oanied by transference of language, cus- 
toms, and social institutions — in short a transference of ei vifi zation. 
The idea applies, in the beginning at least, the common nationality 
of the original settlers until such time as the colony has evolved 
its own nationality, with or without separation front cthe natiem 
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that gavcMt birth. The_coJony is then in a position to assimilate 
emigrants of (livers nationalities without any drastic change in 
its social rtgt&jung civilization. that does not 

embrace tnese characteristics, at least in large part, is not, properly- 
speaking, a colony, but # a dependency of the home country. In 
practice the terms are often loosely employed, yet the dis- 
tinction as ajrule is marked, even if there are a few anomalous 
cases.. # 

Colonies generally owe their origin* to the more or less uncon- 
scious action of the democracy of a country in contrast to 
* dependencies which originate more often in the 

Colonies* conscious action of a government, whether the 

dependency is acquired by military conquest, as 1 
Gibraltar or by annexation of a trading area, as the Gambia and 
many other African possessions of Biitain and other European 
countries. 

* The empires of Rome and of Spain, as the present French empire, 
#ere acquired by the action of the central government either by 
military conquest or by annexation, previous to any form of settle- 
ment. On the other hand, our colonics in North America and in 
New Zealand originated in settlement by .adventurous emigrants 
before annexation took place. There are, of course, cases in wliich 
these distinctions tend to break down*. A dependency may tdke 
on the characteristics of a colony. East Africa is a case in point, 
although the change is only beginning. South-West Africa will 
furnish anot*W instance in years to come. • 

It is tioticeable that Europe, China, Japan, and, to a less extent, 
India, are the lands of origin of the true colonizing peoples. They 
. * have provided, and still provide, fronrtheir dense 

populations colonists for the less cro^dcd*lands. 

# The motives that have r^suft^d in the growth of 
colonies are varied, and, though some of them are not geographical, 
they pannot be ignored here on account of their widogrcaching 
geographical results. It is suicidal to geography to narrow its 
outlook. . , , . 

It wa% £ desire for spiritual freedom which drove tne Puritans, 

1 in 1620, to # set sail in the Mayflower, and, by the foundation of New 
Plymouth in Massachusetts Bay, to lay the’foundations of the 
present-day J^nited States of America. It was a similar need for 


1 1 Colonizing 
i i People 
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religious liberty that drove the Huguenots to South Africa in 1688 
and*the Doukhobors from Russia to Canada in, 1898. Finns, in order 
to escape Russian tyranny, used to go to the United States *in large 
•numbers. The results in all cases were beneficial to the landMfi&J 
received the refugees, for men and women whose liberty ^of con- 
science means more to them than home ties and their native 
land have grit and determination beyond the ordinary, and are the 
very people best suited to develop a new land. * When Ferdinand 
and Isabella, in 1692, expelled the Jews fi;om Spain, Hplland 
and England benefited by the settlement in these lands of 
cultured Jews. The agitation against Jews in southern Russia a 
few, years ago did good to Jtaly and southern France, Where they 
settled. 

In passing, it might be noted that a selfish argument against the 
foundation of a Zionist state in recaptured Palestine is, that if the 
new state proves attractive, it will rob Europe of some of its most 
capable human stock, but this is an unlikely contingency. 

In the main, however, two motives have been at work, and are 
always at work in the growth of possessions, first, the desire for 
trade, and secondly, the need of new agricultural 
/ i anc * t© relieve the pressure at home. The desire 

* for trade leads to the formation of trading stations 

and dependencies : this is discussed in Chapter XV. The other 
motive, pressure of population, results in the settlement of new 
and relatively empty hinds having more or less the same environ- 
ment as 4 the mother country. It signalizes escape* from a less 
favourable environment to a more favourable onfe, just^ as the 
emigration of people to ensure spiritual liberty marks the search 
for a freer intellectual environment. In Chapter XI are discussed 
the vitying degrees of density which population can attain. It 
was seen that in Jandc largely devoted to industry population 
increases most rapidly and out of all proportion to local resources. 
Hence si*>ch lands tend to have a large proportion of oyer^rpwded 
towns, and people whose prosperity depends entirely on tjhe state 
of employment. A b^d state of trade means maay_ thrown out 
of employment. To them emigration is specially attractive as it 
offers a jure livelihood. But, on the other hand, urb^i dwellers 1 
do not make the best colonists, .for what the new colony wants^ 
above all is* agricultural settlers. ^ 
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I Crowdad lands supply plenty of these, especially when the colony 
f can offer more attractive conditions than the home country. "The 
• 0 *Irish famine of 1846-7 started the flood of Irish 

/ Emigration emigration to America, and the stream from the* 
1 • pbor lands of Scotland to the richer fields of Canada 

©ever ceases. Scandinavians must become sailors or emigrate : 

\ the unproductive lands can support but a limited number : men 
must*be exported. Hungarians and Slavs crowd over the seas. 
Many* Germans usod to go to Australia, since the »days when 
Germany began her career as An industrial land. Portuguese and 
Spaniards .seek new homes in South America in the civilizations 
which are essentially their own. Italiaiis leave Italy in numbers : 
almost agy land could offer them a better living than the unpro- 
ductive soils of the greater part of southern Italy, mountainous and 
deficient of water and often on the lower ground rife with malaria. , 
9 France sends few emigrants overseas, but France is in the main 
j^rich agricultural land with so low a birth-rate that its population 
is decreasing. An agricultural land breeds a population seden- 
tary in proportion to the richness of its fields, and if in addition 
it has no surplus, there is no fiicentive to emigration. 

Most the lands of the world suitable for colonization by 
European^ are, or have been held, by Britain. She was first, in 
,, the field and the first to become a manufacturing 

totality*? l an d with a crowded population and a need far 
$ • raw materials and food/ It was only wjien 

Germary bedhme an industrial country — about the middle of J^st 
century — that she acquired any overseas possessions, but she 
was too Jate to acquire colonies. The Britisfi colonies have now 
all attained virtual independence. America broke off in 1776 and 
became a separate, power. Canada, Australia, New Zealand, and 
South Africa are, to all intents and purpdfces, Independent powers 
bound by common interests to the home land §nd so to onfe another. 

It i$ noticeable, in reference to what has been said before (p. 110), 
that all these colonies, including the United States, owe their chief 
i* Agricultural # prosperity «to agriculture in some form of other . a 
f If Ibscwci® The richness of their agricultural resources is a 
; * ® tee S eB8 measure of their success and .wealth. Canada is 
the best of aU our colonies, but ^Canada is older than, the others, 
and, being nd^er home, draws a large proportion of the emigrants 

S— (1909) # 
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jyho seek new lands overseas. New Zealand has, on the whole, a 
clim&te more similar to that of Britain than any other colony, jl 
factor which, despite the .great distance of Ne\v tZeafand, has 
always favoured its settlement and progress. Canada, New Zea- 
land, Victoria, New South Wales, Tasmania, smith-' western West 
Australia, the more fertile parts of Cape Colony, and the northern 
states and California in the United States, absorb tht British emi- 
grants. No other part of the world as yet serves as an outlet for 
our surplus population. ' 

The figures vary from year to yfcar, but in 1923 about 40 per 
cent of British emigrants went to Canada, about 30 per cent to 
* the United States, about 15 per cent to Australia, 

) Emigrants ® P cr cent to New Zealand, and less than 6 per 
cent to South Africa. The remainder went 
partly to other lands in the British Empire, but largely to foreign 
countries. 

All these emigrants, of course, do not settle on the soil. Agri- 
culture and pasturage attract most, but mining takes a good 
number, and with the growth of industries in these new lands, and 
the spread of urban areas, many linmigiants remain in the towns. 
In Australia this is one of the least encouraging features of the 
times. Forty per cent of Australian population is uiban. 

The United States receives a medley of all the peoples of Europe. 
It is a veritable melting-pot from which emeigcs the characteristic 
American type (p. 109y. Britain is the only nation in Europe (if 
Russia with .Siberia is excepted) whose emigrants carffind t> a home 
in fier own colonies. The nationals of other lands have to adopt 
a new nationality *and arc permanently lost to the r mother 
land. 

While numbers of Russian emigrants used to go to the United 
States, others took ‘advantage of the inducements offered them to 
• settle in Siberia. It will be long till Siberia 
^Emlgronts outlives the bad name which its sole us© as a 

to i convict settlement gave it in the past. Exile to 

of aria was abolished ig 1900, but restored for po)itical 0 offences in 
of eng. Western Siberia, however, is really an attractive fend, and 
offers she^war and .subsequent upheaval in Russia, wa^ annually 
do notig numbers of emigrants from European Russia and Fin- 
above 
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Under the Tsar's regime the Russian government did much to 
encourage emigration from European Russia to Siberia by“grants 
of land, l<fens? nominal railway fares, and exemption from military # 
service. Land was granted for thc^ perpetual use of the *Settler, 
but it remained state prfiperty and he had no right to sell or mort- 
gage it. The classes from which emigration were drawn were settled 
by state dccrle under the hide-bound regime of the Tsar. From 
1896 t*o 1905 aboift 1,000,000 settlers entered Siberia. Then there 
was a^great increase, the annual number growing in 1608 to over 
660*000, subsequently falling* gradually to about 200,000, at 
whieft it s^ood when war broke out. Since then no figures are 
available. • # g 

During 0 the war emigration from Europe ceased, at least as far 
as males were concerned. The requirements of the army and allied 
occupations absorbed all the surplus population. 
• ’ oil ^mi^aUou casc - This applied to practically all countries 
# of Europe. And a reversal of the usual move- 

ments of population set in by the dispatch to Europe of large 
contingents of troops fibm all the British colonies. This, of course, 
was but a temporary movement, as most of these troops returned 
in the course of time to their civilian occupations in the colqpies. 
But meanavhilo, by the depletion of *their male population, ihe 
progress of the colonics was seriously curtailed, more so than the home 
country, which at all events had a large female population available 
to maintain •most of the essential occupations. There c$n be* no 
doubt that after the war a stream of emigration would have ^>et 
out from the British Isles and many other European lands if the 

oversea lands had not exercised careful discrimination as to whom 

♦ • 

they would accept. • # 

In the Eastern world India, China, and Japan all serfd out large 
numbers ! \i emigrants annually, partly in'tfie form of contract or 
coolie labour as far as India is concerned (Chapter 
^Emigration XII). While this occurs also from China ai.d 
Japan, these two counfries furnish numbers 
of free settleft to tropical and warm temperate landS. The* 
9 difficult^ resulting from competition with white settlers «are dis- 
# cussed in Chapter XII. In Formosa, and later in Korea, Japan has 
had her own way, with no European competition and with cither a 
yttle-civilizedV r a scanty population to (ace. Both these lands^ 
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have become Japanese colonies. Manchuria annually receives a 
largfe influx of Chinese settlers, and the same is occurring in the 
Amur region farther north, a province of the late Efosskm Empire 
‘too remote to attract Russian settlers until nearer Siberia is fuller 
than at present. 



CHAPTER XIV 


TRANSPORT AND COMMUNICATION 

# 

LAND TRANSPORT 

fu •all forms ^of trade, whether barter or modern commerce, an 
essential consideration is transport. Obviously the topography pj[ 
th^land has considerable influence ojj the means 
Topography °* * anc * trans P olt adopted. Communication over 
• mountains is difficult compared with the £ase of 

movement? over plains. Hence the ea#y conquest of plains <ind 
the difficulties of invasion m mountainous countries. This was 
illustrated by the German invasion of Belgium and France in 
1914, and history affords many comparable examples. The Blue^ 
Mountains of Austialia pent the early colonists on the Pacific 
’ coast for some fifty years, until the difficult crossing to the plains 
ifeyond was accomplished ; and the rugged afforested Appalachians 
stemmed the tide of settlers on the coastal plain of North America. 
The geographer finds a fundamental explanation of the growth of 
Prussian power in central Europe in the ease with which the north 
German lowlands were unified by virtue^of facility of communication 
and transport. 

The development of means and methods of transportation are of 
great importance. Their change from ag£ to age gives varying 
Value to topographical featuics as factors in geographical circum- 
stance. Advances in mechanical skill are always tending to lessen 
?lfe effect of physical barriers and by shortening^ he time of journeys 
to facilitate intercommunication. Man is continually reducing the 
valuer of distance by accelerating speed of travel : as the remotest 
lands are brought closer to one another t ho work! becomes smaller. 

Man himself was the earliest beast of burden, and under some 
circupjstanccs remains the chief transport agency to*Bay. In 
both tropical Africa and America porters are 
■g*— • almost the, sole carriers syid are being Beplaced» 
W by railways on only the great arteries of traffic. 

’ Along jtityjle paths and through swamps the human career is the 
only feasible transport agency, until European skill has built a 
hard, broad jc^ad suitable for wheeled traffic. Since an African 
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118 


THE PRINCIPLES OF ECONOMIC GEOGRAPHY 


porter carries a weight of only some 601b. this form of # transport 
is wasteful of human labour. Chinese porters, carrying tea over 
the mountains into Tibet, are said to carry 3501b. ^aclj 2 ft a rate 
•of 6 to 7 miles a day for twenty days. The Newhavcn fishwife 
rivals this feat with her load of 224 lb. .carried several piiles in 
hilly Edinburgh. In frontier lands the prospector carries his kit on 
his back and the explorer often has no other means of transport. (The 
employment of human porters frequently leads 1/> slavery (p 140). 

The replacement of human porters by domestic animals is a 
gieat economy. The animals principally employed differ in various 
lands, some being more efficient than tfhers. 
llor^ Transport The lioisp needs good nutriment arfd is moic 
useful in plains than among hills. In many parts 
of the tropics it cannot be used owing to its liability to attack by 
disease-bearing insects. The ass and mule can tlmve on poor 
giasslands and the latter is specially \alu.iblc m mountainous 
districts. Mountain gun batteries aie drawn by mules. The ox is* 
used in some paits of Europe and South Africa, the llama in tfte 
Andes, and the yak in the Himalayas. If he camel can live and 
prosper in conditions too desertic for any other beast of burden, 
for it can do without water for six or seven days at a stietch. 

The camel has justly been called the ship of the desert, since 
without it the hot deseits ot the world could not be traversed. In 


Arabia and the Sahara the camel is the principal 
Transport or on ty ^ )oast of burden, and it is vised also m 
western Asia and in the dry lands, of Australia. 
Thb singlc-1'iumpcd camel oi dromedary of Arabia and the Sahara 
can carry an average of 4001b., but the double-bumped oney a 
larger species, can take twice»tliat load. Tiansport by camels is 
generally organized into caravans which may contain as many as 
500 or 600 animal?. caravan has the drawback of gravelling 
not more, than about 25 miles a day. 

The elephant is a beast of burden in south-eastern Asia, but the 
African elephant is not thus employed nowadays. The elephant 
can carry enormous weights and, is particularly 
' o^Burden valua ^ e in jungle lands devoid of roadH In the 
Malay Peninsula, for instance, much tin is brought ' 
down to the coast for shipment on elephants. The elephant can 
also be tatfght to lift heavy loads like the famo^f teak-lifting 
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elephants of Burma. So valuable arc these animals that the 
hunting of them throughout India and Burma is under government 
control, • 

Where the ground is covered with snow in winter, animals ai£ 
often used to drayv sledges. This facilitates tiansport. Hie horse 
is thus employed on the snows of the Russian 
# * lo^Wntot w “ ller * or t ^ e reindeer in Lapland, or the dog 

Transport among the Eskimos of Greenland and Arctic 

Canada. A reindeer can run about 100 miles a 
day^vith a half-ton load on # a sledge, or a team of ten to twelve 
Eslymo dogs can pull nearly the same weight, over hard snow, for 
about eight hours. 

The most economical way of using beasts of burden is" with 
wheeled carts. Occasionally those aio drawn by men, as in the 
jinrickshaw of Colombo or Japan, or the hand 
Wheeled harrow of the street hawker. Whatever animal 
Vehicles may be employed with a wheeled vehicle, greater 
9 efficiency is assured than if the same animal is 

burdened with packs. A horse can draw 2 to 2£ tons, but on his 
back can carry not much more than about 200 lb. Other animals 
are occasionally employed, such as oxen in many parts of Asia and 
South Africa or on the plains of the United States, or the dog for 
light veil ides in Belgium and Geimafiy. • 

Wheeled vehicles, of course, necessitate some sort of road, the 
stnoother •the better, so that their use restricts traffic to cerfain 
routes, (food roads ai c quite a modern invention. 
1 . True, there were tracks in England at a remote 

I * ^ period, but these were largely used for pack- 

horses? Similar tracks are formal to-day in new colonies before 


the growth of population icsults in metalled roads. Old English 
roads were probably far worse than any of, our country lanes. The 
Romans built good paved roads, which ensured communication 
and traffic with a minimum waste of time and energy, jpid so were 
a help in Roman domination. But from the Roman days until 
modern times our roads were again littfe belter than tracks. In 
bad v^erther drivers left"the tracks and # took their carts over Ae 
adjactnt land, with the result that the roads grew in width every 
year. Evidence of that can be seen to-day* in the wide strips of 
waste landc that lie on either side of many of oar main roads. 
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Modem road-making in Britain dates from the beginning of 
the nineteenth century and in France from the initiative of 
Napoleon I. «• # 

. Many countries are still ill supplied with good roads. In Russia 
there are few and in France, .beyond the wide, .straight military 
routes, the roads are poor. Britain has better roads throughout 
than any other country, but they vary in different £arts, largrfy*^ 
with the road metal available. The gluey winter mud an<jl the 
white summer dust of Derbyshire roads was common to all lime- 
stone distriefs until the practice of tpring roads came into vtSgue. 
Basalt, if available, is often used to obviate these drawbacks.^ "In 
regions *of new rocks road-making is most difficult, and the metal 
, generally has to be imported. 

A later development of roads is their use for motor Vehicles. 
In recent years a certain amount of heavy traffic has abandoned 
• railways for roads. Passenger traffic, especially 

of Motor m the vicinity of large towns, has done so to a 
Vehicles great extent. Year by year motor buses push* 
their routes farther out into the country. Many 
of the Post Office parcels mails are now roadborne. This revival m 
road traffic has effect on the nature of the roads. New methods of 
preparing the surface have been invented, roads are widened, and 
many of the curves are softtned. Some roads that wefe falling 
into disuse have once again become arteries of traffic. The effect 
is noticeable in many ol{l English inns with their broad .archways, 
roomy courtyards and ample accommodation for man/and beast. 
Afteaa period'of neglect when the railway robbed the road of hearly 
all its traffic, some of c these inns are coming into their own again* 
with stables transformed into garages. 4 

The railway stiike of 1919 demonstrated in a remarkable way the 
extent to which motoy transport can serve the needs of the (jpuntry. 
Motor * In a few days' time, thanks largely to the legacy of 
v. Cf motor wagons which the war had left to the country, 

a fairly efficient service, of road transport was 
organized for the food supply of the country. In ^recent years 
se/eral routes have beccfcne established rivals or adjunct to the 
railways, especially in suburban districts. < 

In order 'to decrease the friction between the wheels *and the 
ground, and so reduce the amount of energy required ^transport. 
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parallel lines of smooth stones are sometimes laid along a road 
A further Step was to fix metal rails and thus the tramway 
originated. Op a« tramway a horse can draw a much greater load 
than on a road. Horse tramways are still used 
Tramways in collierjes and other mines : until recently they 
were to be seen in the streets of Oxford and are 
st!ll«in use in # a few leisurely wateiing places. The tramway has 
followed an evolutipn of its own, principally as a conveyance for 
passengers within urban areas. In nearly all large tov&s the 
electric Tram has superseded th^ horse, cable, or steam train. The 
latest development is the trackless tram run by trolley wires but 
on ordinary roads without rails. Tramways occasionally run far 
into the country, leaving the road and becoming light railways 
beyond thfc town area as in Dublin and Sydney, N.S.W. Owing 
to the speed that can be attained by means of electric propulsion, 
tramways enable people to live far from the heart of a town and 
pet reach their work quickly and relatively cheaply. They have 
stimulated the growth of towns along their routes and have been 
the cause of moving radially outwards the residential quarters of 
wage earners and less highly paid professional classes. In parts of 
industrial England, where spreading towns closely adjoin, it is 
possible t<5 travel from town to town by tramway. There •are 
practically ^continuous motor omnibus* routes through Englaifd 
north and south, and east and west. 

Ffom the tramway there evolved the railway although, in point 
of fact, it calpe after an age of canals. With the invention *of 
# *the steam locomotive in the nineteenth century, 
| Railways # railways spread throughout the civilized world. 

% Afghanistan is the last remaining country without 
a mile of railway. , * 

Generally railways have more or less ^followed the routes of 
roads but railway gradients must be as easy as possible, it speed is 
a to be maintained : this has entailed the construction of <smbank- 
ments and cuttings and tjje boring of tuqnels. Although more 
dependent on physical relief than roads, railways have much 
greater e#cfency for traffic and so have been constructed in many 
# 4ands before roads at considerable difficulty and cost. 

Railways,* pushed ahead of civilization, open’ new countries to 
settlement or exploitation. Distance from centres of population 
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in many cases is too great for any other form of transport. The 
Canadian and Siberian railways are examples of lines that have 
opened up new countries. Without railways linking thei- capitals 
the union of the Australian colonies into a Commonwealth would 

t 

have been impracticable and probably never seriously considered. 
The great distances which separate Adelaide, Melbourne, Sydney, 
and Brisbane are overcome only by fast trains which make a 
common government possible. The new tian^continentah line in 
Australia also brings the Commonwealth into closer relation with 
Britain by decreasing the time spent in transit by passengers and 
mails (p. 195). 

Railways foster the exploitation of minerals in latids difficult 
of access, or unproductive. The Swedish iron ores of Gellivara 
find a quick and ready outlet by rail at tne Atlantic 
* icc-frce port of Narvik m winter. Finland, being 

Mining practically cut off from overseas communication 
in wintei by the freezing of its Baltic coastal 
waters, obtained in 1920 a strip of temtoiy from Russia through 
which a line is being built to an open port on the Arctic Ocean. 
Similarly, noitliern European Russia used to have its only winter 
outlet to the ocean by the single narrow gauge line to Arkhangel. 
This slender line of communication proved totally 'inadequate 
When the European war, dosing all other land and* sea routes, 
made Russia practically dependent on Arkhangel for communica- 
tion with her European allies. The Arkhangel railway was widened 
atfd double-tiacked, while the work was pushed oivso lapidly on 
the new Murman railway that a tempoiaiy line w r as ready for use 
in 1915. The Murman railway leading to Murmansk, on the Ifola 
Inlet, gives Russia- a winter cce-free port. 

In ‘the and interior of New South Wales, the silver and lead ores 

* t 

of Broken Hill and the copper of Cobar are mined extensively by 
the help of railways to the coast. 

The value of railways in wai for the rapid transport of men, 
food, and munitions is enormous. Without the network of field 


; Railways 
in War 


railways along the Allies* west ern v front, successful 
operations against Germany woul<f t^ave been 


impossible. The Trans-Siberian railway allowed* 
Russia, in 1905, to wage a war against Japan over 5,0(fl!) miles from 


home. L;rter, under changed conditions, the samej^ailway served 
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Rusbia for the importation of Japanese arms and ammunition for 
yse in Europe. • 

The JBjiti^i ’campaign against German South-West Africa 
demanded the linking of the British and German railways at* 
Kalkfojitein, while it wy the Hercn* rising some years previously 
that had led to the German line from Liideritz Bay. 

Uniformity* of gauge within any country is most impoitant. 
In Great Britain tjhere is now only one gauge, but on the mainland 
- of JLurope there are sievei al gauges. Th issues not 

• Gauge** necessarily nyan bieak of bulk in*transferring 

• goods an oss the fiontiei, since wagons can be 

built w r ith* adjustable wheels, but it entails delay and discourages 
the speedy and frequent intercom se so necessary foi the growth of • 
good iclations between contiguous people. Sometimes this differ- 
ence in gauge between adjacent count i us w'as for purposes of 
defence. The standard Russian gauge of 5 ft. is said to have been* 
chosen in order to prevent German rolling stock being sei vieeable 
m Russia. The principal Indian gauge.is 5 ft. 6 in., which will not 
permit Russian wagoqs to run m India in the event of central 
Asian lines being extended to the Indian fiontier. 

The break in gauge between the i ail ways in Cape Colony and 
those in South-West Africa promised to be a hindrance to Gencial 
Botha's troops in 1915. The Germans themselves, with widely 
different intentions, helped to remove this difficulty. As they 
retreated bfcfore the advancing Cape force* they amoved the rails 
‘ to hamper pursuit. In reality this action saved the British the labour 
of removing t‘he narrow line before laying their own* wider gauge 
4id so facilitated Geneial Botha's advance. « 

Light railways ye coming more«into favour, largely as the out- 
come of experience during war, when they served the battle areas. 

• A line of 2 ft. gauge can be constructed more 

1 Railways cheaply and quickly than a standaid gauge line, 

* # and being able to negotiate 'Sharp curve*, is useful 

in a rugged country. Light steam locomotives burning wood, coal, 
or oil are the jneans of traction employed. 


RIVER TRANSPORT 

Transit ^by water has attracted mail from his earliest days, 
because of »%> ease and cheapness. To navigate a river, as every 
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schoolboy kndws, needs little skill or experience in beat-building. 
Rivers were the world's earliest highways, and river basins gave 
birth to all the great civilizations 5 . Primitive man 
Th E r riiegt 1,B ^ aS ^ wa y s Revised some means of utilizing rivers. 
Highways whether by a dug-out, a< simple boat, or a birch- 
bark canoe, and the evolution of the sail 
naturally followed. Every people has its own typ* of boat and 
sail adapted to its own special requirements. - Even in treeless 
countries boats arc fashioned by stretching skins over reed o* willow 
frameworks. Rivers are highways provided ready for man's use 
and entail no cost of upkeep. In low-lying alluvial lands, in some 
climates most favourable, to human progress, livers have low 
gradients and so are easy to navigate : moreover, they are specially 
desirable highways owing to the difficulty of road construction in 
the soft soil. 

Before modern road-making was invented, rivers were of course 
of more use to man than to-day, but provided only that they are 
navigable for larger vessels they are still of prime 
Importance service, even if railways have somewhat dimin- 
Transport ishea their importance m many lands. The 
incomparable waterways of the Mississippi system 
before the railroad era were busy steamer routes through the great 
plains of North America. The wharves of St. Louis, in the heart 
of the system, and New Orleans at its sea outlet were hives of 
activity. The Amazon navigable from the sea to the foot hills 
of the Andes (even a British cruiser once went to Iquitos, in Peru),’ 
is the only streak of civilization in the wilderness of the Brazilian 
forest. All the great rivers of Afnca, Nile, Zambesi, Congo, aifd 
Niger have steamers' on their navigable stretches which are linked 
together in *most cases by railway tracks. So important wa? the 
Congo considered as»a highway that during the scramble far Africa, 
towards the end of the qjneteenth century, the European powers 
agreed that it should oe open to the vessels of all nations. later, 
in 1911, on the readjustment of the divisions of the Congo region, 
Germany's successful demand that her ^Cameroon territory should 
touch the River Congo m two places was eloquent of theValue of 
that river in trade. The right of navigation of the River Uruguay 
was for long a source of contention between Brazil and Paraguay, 
and some sixty years ago led to war between those twp republics. 
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The Ti^aty of Versailles indicated the value eft rivers in its 
clauses which made international the waterways of the Danube 
below Uha* tfce Niemen below Grodno, the Oder from the heart 
of Silesia, and the Moldau and Elbe from Prague. • 

Rivers opening to remote or ice-bcJund seas like the Ob, Yenisei, 
^ena, and other great rivers of Siberia, which are frozen for several 
mdhths in winter, are of little use for external communication. 

It cTften happens that a river can be made navigable t ^ vessels 
of mc^jnrn requirements by dredging, removal of roqjcs, or local 
canalization ii? places. Navigation on the Danube 

CaiukUzalioii was * or l° n 6 i m P e< kd at Iron Gates, series 
of rocky defiles 60 miles in length, where the river 
passes through the Alpine folds, but effective blasting cleared a 
channel, and since 1896 the river has afforded passage into the heart 
of Hungary for small vessels. Many English rivers have been 
canalized in places to allow barge navigation from the coast ports 
to the heart of the industrial area. Recently it has been decided to 
dredge the Trent sufficiently to allow 'sea-going vessels to reach 
Nottingham. 

Before dredging was undertaken no vessel drawing over 12 ft. 
could depend on reaching Montreal from the sea. Now there is 
a depth of 30 ft. and dredging is to b # e continued until a channel 
of 40 ft. is available from the sea. 

Jn the case of comparatively few rivers is navigation practicable 
by sca-goin£ vessels, because most large rivers have deltas whose 
shoals ^fford^an impediment to deep-draught vessels. # Tfie Missis- 
sippi system or the Ganges, or, on a smaller scale, the Rhone or the 
Iwiinc, ye good examples of this. But vessels of 2,500 tons can 
pass the Danube delta and ascend*\he river As far as Galatz. 


CANALS 

Navigable rivers are often connected with one another*by canals, 
thus VLflfording a cheap and satisfactory system of inftnd com- 
munications. A great deal more might be done 
» 9 * n this direction in many countries, and ttiere ax® 
, gygtem numerous examples of canals, especially, in Eng- 
land, which have fallen into .comparative disuse 
and often bad, repair, which might be improved and with advantage 
^utilized for file more bulky commodities of commerce. 
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By canal anti river it is possible to pass across England between 
east? and west, or from the Thames to the Mersey or Humber. In 
the plain of Germany canals have beon ooristructed 
1 * x . to connect the navigable rivers, thus affording 

Canals oast and west as well asmorth and souths routes. 

Projects to improve the connections between 
the Rhine and Danube, and the Danube and Elbe, have also bl?en 
suggested. The Dortmund-Ems canal was constructed to ‘afford 
an outlet tjirough German territory for the irdustiial arev^of the 
Ruhr coalfield in Westphalia, the products of which formerly 
found their way eastward by the Rhine to Rotterdam. ‘From 
Emden a canal leads to Wdhelmshaven, the German naval harbour 
on the North Sea, thus affording a direct route for war material 
from Essen to the sea. 

The many deep slow-flowing rivers of the Russian plain have 
been connected so easily with one another by canal that water- 
borne traffic in vessels up to 1,000 tons burden can pass from the 
Caspian Sea to Leningrad and Kronstadt. In this way wheat 
from the south and timber from the north-east reach the Baltic 


for shipment. 

In North America canals are of great importance and many more 
might with advantage be constructed. The Eiie Canql, built in 
1825, from Buffalo on Lake Ontario via the 
American Mohawk valley to Troy on the Hudson Riycr, 
Canals afford', easy transit between the great plains and 
the port of New York. The construction of this 
canal is said to have made possible the export of flour via New 
York, which was formerly impracticable owing to the cost.. of ov&t- 
land freight, and it liad no litUe influence on *he growth of New 
York, to its position of ascendancy among American Atlantic ports. 

The great lakes "of North America are connected by canals 
forming the finest system of inland navigation in the world. The 
Welland Canal, 27 miles long and 14 ft. deep, links Lake Ontario 
with Lake Erie, overcoming the interruption in the Niagara River 
caused hy the Niagara Falls. Lakes- Huron an<fc Superior are 
joined by the Sault Ste. Marie canals, generally knowfi as the 
" Soo ” canals, one on the Canadian, and two on the. American 


side of the rapids. These three canals, and especially the American 
ones, carry annually sorrje 60,000,000 tons of freight. * * # 



TRANSPORT AND COMMUNICATION 


127 


The gre^t lakes, aided by these canals, afford a w&terway 1,410 
males in length. Specially constructed steamers of shallow draught 
are employed./ 'tfhe depths of the canals determine the draught, 
but many of the steamers are equal in size to ocean liners* The 
cheapness of this *form of tiansport* compared with railways is 
rqpiarkable. To ship iron-ore by water from the west of Lake 
Superior to tho manufacturing centres on Lake Ene cost, before the 
war, ofie-fifth of the charge by rail. 

Phy^ypal factors a§e of great importance in the conduction of 
canals. Over level plains the tost is, of course, least, especially if 
• little or no blasting of rock is icquired. For this 

Constractioii reaS( ^ n canals often wi^d considerably in order 
to maintain the same level. But few canals can 

9 

be constructed without locks. This adds to the expense and the 
delay in transit, but with a sufficient number of locks considerable 
% elevations can be surmounted. The Welland Canal, with twenty-six 
locks, reaches a level to 246 ft. above sea-level in Lake Ontario 
to a level of 572 ft. in Lake Erie. In the course between Montreal 
and the head of Lake Supcrioi a vessel has to rise 551 ft. and pass 
forty-eight locks (see p. 197). 3 

The Trqllhattan-Gota Canal, which links the Kattagat with the 
Baltic via Jhe great lakes of Sweden ^ has sixty-four locks and 
rises from sea-level to 300 ft. To surmount the Falls of Trollhattan 


thqje is a veritable ladder of six locks. 

The Huddfcrsfield Canal, in the nuith of England, passing between 
the Calmer arfd Mersey, pierces the Tame-Colne water-divide in a 
tunnel over three miles long. * 

|v con^jderatoon of great importance is the *watcr supply for a 
canal. A sea-Jevel .canal is of coifrsc supplied from both ends. 


Canals 

Wat 

Supply 


but a high-level canal must have jts Supply 
renewed either from livers ’o.' reservoirs at the 
highest level, since every time a vessel passes 
through a lock a quantity of water is* lowered 


from a higher to a lower level. 


The most, modern phase of canal construction is the ship canal, 
suitable k>r the large vessels of modern commerce. Most of these 
^are so iniportant that they must be considered in detail. . 

The Suez Canal, across the narrow low-lying neck of land between 
the Mediterranean and the Red Sea, which links Africa to Asia, 
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was mcx>ted iftany centuries ago and actually begun about 1300 
b.c., but the modern canal dates from 1869. v The total length 
from Port Said to Port Ibrahim, hy Sifez, is 87 
miles, of which 66 are actual canal, the rest being 
a dredged passage through sfeveral lakes. The 
canal is at sea-level throughout and there are no locks. Vessels 
pass along under their own steam at about 4 knots.* The depth is 
now 3^ ft. practically throughout, and the width sufficient Vo allow 
two vessels to pass one another in almost any part of canal. 

In 1924 the total number of vesbels which made use of the -Suez 
Canal was 5,121, with a tonnage of 25,000,000. In 1913, %cf ore 
trade was affected by the*war, the total of ships was 5,084. 

The Panama Canal is the only other ship canal on a scale com- 
parable with the Suez Canal. After a chequered history, during 
which valiant but unsuccessful attempts were 
*, * ^Canaf 10 * ma de by the French to dig a sea-level canal, the 
United States Government started operations in 
1906 with a high-level canal. Its unostentatious opening in the 
autumn of 1914 marked the completion- of the most colossal 
engineering undertaking of all time. It joins the Caribbean Sea 
with the Pacific Ocean across the isthmus of Panama»-a length 
of only 50 miles from deen water to deep water, of .which only 
15 miles are at sea-level. 

Seven miles from the Atlantic end vessels ascend the three Gatun 
locks to an elevation of 85 ft. above sea-level. At this level they 
? . pass along the dredged channel in" the , artificial 

| Gatun Lake. From the Gatun Lake the canal 

1 1 Construction parses through the Gaillard Cut In *a mount. Mn 
ridge 312 ft. % high, and after 31 J miles at high 
level descends by three locks, the Pedro Miguel and the two^Mira- 
flores, to the Pacific stretch of 11 miles. The mininf&m depth 
of the canal is intended to be 41 ft. and the minimum width 300 ft. 
The immense locks are each 1,000 ft. long and 110 ft. wide. All 
the locks are doubled in order that passing vessels need suffer no 
( delay, f There is nothing in its construction to prevent the largest 
vessel afloat from passing through the Panama Canal. 'Consider- 
able trouble has, however, been caused by the landslides in the 
Gaillard Cut, which, at various times during the first two years of 
the canal's existence, partially or completely stopped ti affic. Water 
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(or the cjtnal is obtained irom the. Chagres^ Riverj which is fed 
by the abundant tropical rainfall. By the. construction Q^ajjreat 
dam across tlfe lower valley of this river the immense Gatun Lake 
was formed. This not only prevents destruction of the cyial by ' 
the viglent floods' of this capricious' river but ensures a plentiful 
supply of water for the high-level reaches of the canal. Excess of 
wafter in the lake can be drained off to the original lower Chagres 
vallej* by the spillway capable of passing 137,000 cubic ft. a second. 
As a jjjjjrther safeguard the culverts t>f the locks can be made to 
discharge 170,000 cubic ft. a second. During the year 1923-24 the 
number of vessels which passed through the Panama Canal was 
5,230 with a total tonnage of about 26,9^4,000 tons. 

In the British Isles the most important ship canal is the Man- 1 
Ches ter Ship Canal, the completion of which, in 1894, after seven 
years’ work, made Manchester a seaport for vessels 
^ip C Canal U P to 12,000 tons capacity. The canal is entered ' 
at East ham from the Moisey and is 35 J miles in 
length. It is 28 ft. deep and has a minimum bottom width of 
lJ20it, There are five .sets of locks, each lock being 600 ft. long. 
Steamship lines now connect Manchester with all parts of the 
world, and the total trade of the port in 1922 was over 5,500,000 
tons ; in value of goods the fourth port of the United Kingdom. 
Before the construction of the ship canal the trade of Manchester 
ai^jl district was dependent on the port of Liverpool or, to a lessejr 
extent, Hurl. While Manchester hoped that the construction of 
its ship^canal would enable it to trade more advantageoiisly than 
via Liverpool, by eliminating rail transit in the import of raw coilon 
aigd the^, export of manufactured goods Liverpool viewed the 
undertaking with some apprehension. It setnied possible that 
some, of Liverpool's oversea trade would be lost. Result^ to a 
great extent justified the hopes of Manchester but not the fears of 
Liverpool. The great proportion of raw cotton for the Manchester 
manufacturing area, and of finished cotton tissues and cotton yarn 
still pass via the port of ^Liverpool, although large quantities of 
raw cotton^ arrive by steamer in Manchester. Probably Liverpool 
as convenient a collecting centre for the cotton weaving towns 
as Manchester, but to some extent this is certainly an example 
of geographical momentum (p. 84 ). It takes some time for a new l 
market to acquire the organization of an old marked. Trade is I 

9 ( 1909 ) 
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jtnot easily disturbed from its accustomed routine unless by changes 
fmorfc drastic than these. 

The fourth important ship canal is the Kiel Canal* Jhis canal 
'runs aqross Holstein from Holtenau, near Kiel, to Brunsbiittel, on 
the mouth of the Elbe, a distance of about 61 miles, 
l Th c *J[| ri thus saving the long detour round Denmark for 
* vessels bound from the Baltic to the North Sea. 

It is 14W ft. wide at the bottom and 36 ft. deep, and has four locks 
at each end* The Kiel Canal- was completed iq 1895 and dqgpencd 
and improved in 1914 with a view to the requirements of the Geriyian 
navy, for whose use it was primarily built, as affording a %hort 
passage within German territory between the Baltic and ftorth Seas. 
It is now open to the vessels of all nations. 

Other ship canals have been mooted but none has yet taken 
shape. The Caledonian Canal, built nearly a century ago across 
the highlands of Scotland by Glenmore, from 
! The ^anal° nian ^ nvcrnt ' ss to Port William, was originally intended 
* for sea-going ships in order to obviate the long 

and stormy passage round Cape Wrath and the Pentland Firth. 
But its average depth of 18 ft. lcndc/s it useless for modern vessels 
of any size. Fishing boats and small coasting vessels jan alone 
make use of it. The canal r bet ween the Forth and Clyjjc is older 
still. It has, however, been suggested to build a new Forth and 
Clyde canal, suitable for large vessels, fi om Grangemouth via Stirling 
to Loch Lomond and ‘thence with two exits, one by 'the Vale of 
Levon t6 Dumbarton and the other by Arrochar to LocJj Long. 
No progress has yet been made with the scheme, but the disuse of 
the naval base at Rosyth destroys the strategic argument # for su^h 
a canal. ' * , 


v OCEAN TRANSPORT 

The cheapest and most satisfactory means of communication is 
by sea-g<*ing vessels/ The cost is solely in the construction and 
working of the vessel. The road incurs no expense and is free to 
all, though navigation in coastal waters requires lighthouses, 
lightships, beacons, and pilots, to say nothing of the nedfessity ot 
harbour facilities to safeguard vessels and to expedite and jpheapen 
the handling of cargoes. The fact that the long highways of the 
open ocean are supplied ijeady for use and sometimes, that is, in the 
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case of sailing ships, the motive power is furnished nature, gives 
ocean transport a cheapness out of all proportion to land transport. 

Oceans ye ^10 longer bairieis as they were in the earlier days of 
civilization: they are links between countiics, and the^ more 
Olean advanced the progrtVs of any people the greater 
! m Highways and advantage do they take of the ocean highway. 
I •National - Those countries with a long and easily accessible 
1 vancemen that is accessible both cxternaUy and 

lntcrn^U^, arc the m*>rc advantageous^ placed in develypiilg trade. 

Iru another chapter (XV) the origin and development of long 
distaifce sea commerce is traced. It is shown how seamanship 
gradually improved and vessels increyed m size as fiist 4he 
Mediterranean and later the open ocean came to be list'd by traders. 

Until the nineteenth century all ocean navigation was by sailing 
ships of 600 to 700 tons : a sailing ship of 1,500 to 2,000 tons is 
still considered a Luge vessel The largest evei 
Sailing Ships built was probably the Preusscn , of 5,000 tons, 
which was lost by collision a few years ago. In 
1921 only 5 per cent ef the world's ocean tonnage consisted of 
sailing vessels. f 

About 1840 iion began to uplace wood, and later steel was used 
m the consy uction of sailing ships : auyliai y motors are sometimes 
installed. The speed of a sailing ship depends on the force 
of Jjhe wind and the skill with which the ship is handled. Ten* 
twelve, or cVen fifteen knots may be attained. Calms and light 
winds jause* piotracted passages. The competituyi between 
Bntain and America for the China tea ti ade, in the fifties and sixties 
of last cijjituryi led to the construction of fast nailing ships, known 
as clippers, among which some Aberdeen vessels were famous for 
their speed. The Thermopylae sailed fi uni London to Melbourne in 
sixty-threfc days. At a slightly earlier date many American 
clippers were built m i espouse to the rush for the goldfields of 
California : they competed also in the tea trade. • 

Sailing vessels nowadays •generally carry cargoes which are cheap 
in proportion im their bulk*and for which /here is no immediate 
pwry. Grain, coal, nitrate, timber, and ice are typical cargoes. 
While largs sailing ships are decreasing in number year, by year 
they will probably remain on certain routes (Chapter XVII). The 
majority of fteep-water sailing ships are |ow owned m Norway, 
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which is a country where conditions have always ^promoted 
seafaring. 

Early in the nineteenth century steam power begai^totbe utilized 
‘on veseels, first as an auxiliary to sail and later as the sole motive 
power. It is r curious to note how the matfs and 
Steamships spars of the ship persisted on the steamer long 
after the use of sails had practically been abandohed 
and the graceful clipper bow of the sailing ship^only recently gave 
way to the/orccful square bluff bows of the modern steamy more 
economical of carrying space but Undeniably ugly. f 

Screw steamers soon replaced paddle boats, and during this last 
century there have beer continuous developments in marine 
engines, with a view to increasing the initial pressure of the steam ^ 
and fuller utilization of the heat. Single cylinders were followed 
by compound engines and then various foims of turbines were 
introduced. Internal combustion engines are now used in some ( 
large steamers. The size and speed of vessels have continually 
increased since the earl/ days when the paddle steamer Great 
Western, 230 ft. Jong, took fifteen days to oross the Atlantic. The 
Mauretania , which is 762 ft. long and has a tonnage of 30,704 tons, 
can cross in four and' a half days. Tin* largest steamers, which 
w$re originally German, are.thc Berengaria of 52,022 tor^s, and with 
a length of 883 ft., the Leviathan (late Vaterland) of 54,282 tons and 
907 ft. long, and the Majestic of 56,000 tons and 912 ft. in lengfh. 
The Olympic of 46,359 tons, with a length of 852 ft., jk the largest 
British-built ship. These huge vessels are not ccAistrufted for 
exceptional speed. The average cargo steamer varies from 1,000 
to 6,000 tons, and Was a speed of 9 to 10 knots. * # t 

Steamships, being largely indifferent to wind and weather, take 
the shortest route from port to port. Only the worst weather 
seriously interfeies with a full-powered modern 
steamship. Calm and adveisc winds do not detain 
them. Where possible, steamships generally^ ollow 
great circle routes. 

^ A great circle route is the arc of a circle whose centre is the 
| centre Qf the earth. It is therefore the shortest distant between 
l any two points on the surface of the globe. All meridians being^ 
j the arcs of great circles, the shortest north and south route is always 
* along a meridian. Parallels of latitude, except the' equator, are 

§ ' • . i ** 


i Steamship 
v Routes 
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not great ciiclcs. In consequence for east and wcst^pourses a great 
circle route is represented by a curved line to the poleward side of 
a pajr^^L The® higher the latitude the greater is the departure 
from the Jiaftdlel. 

Regular liners /olio w^ certain ch^tcd routes, si igh t ly jAffcQfflt 
for^uFwaird and homeward courses, in order to reduce the chance 
df pollision and at the same time to ensure the prospect of help in 
case of accident. 

The size of steamships is decided J>y theii trade and route 
on wtirch they arc # employed. # The largest vessels afe the great 
liners on the North Atlantic routes between 


| Liners 


Europe and America on which speed, combined 
with luxurious passtligcr accommodation," is 
demanded. The largest vessels in this trade require special 
harbour facilities and are not easy to handle in a confined space. 
For this reason transatlantic liners some years ago abandoned « 
their former call at Queenstown, Iicl.md, and soveial of the largest 
have now changed then British poll Jiom Liverpool to South- 
ampton. Inuease in the size of steameis necessitates the diedging 
of many haiboms ancl estuaries and leads in seveial cases to the 
construction of out ports (p. 160). The Panama Canal is deep 
ajnd wide enough, even in its lodes, to admit the laigest ships 
afloat, buf the Suez Canal, when it \v«?s only 30 ft. in depth, used 
to restrict the size of steamers in the eastern tiade. Considera- 
tions such a« these change the gcogi aphical value of poi ts and route's 
•from time time. The larger the vessel the fewer pods can it 
enter afld the moie restricted the range of its activities. On tliese 
grounds alone there are limits to the size of th^ average " tramp." 

At th£ same time, it pays to caiiy goods in* as large a vessel as 
possible, provided it can be filled. This reduces the freight* of the 

I cafrgo per ton. And since; first, it is costly to 

C Sea P lSiDBlV break bulk, that is, transfer from one # means of 
transit to another of the same or different kind, 
and, secondly , sea transit js always cheaper than land, it pays to 
carry bulky cargoes occupying a whole vessel to the port nearest 
to theirfd&tination. Hence such commodities go to many smalf 
Sports wrfiile the more valuable, less bulky commodities Arrive in 
large vessels, as parts of a genera] cargo at larg£ ports. 

Special Ififlds of steamers are built for particular cargoes. 
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Mention has already been made of shallow draught steamers for 
canals and rivers. Vessels fitted with tanks and with ciTgine room 
in the stern are used to carry petroleum in bulk. - Ore carriers are 
. built with large hatches and holds and various devfces for speedy 
loading and unloading. Vessels with refi ig^rating installations carry 
frozen and chilled meat. On some routes in the Baltic and on the 
great lakes of North America, train ferries carry part or the whole^fh 
train on board from one shore to the other A train ferry* which 
can caXy 50 10-ton trucks, runs between Harwich and Zjggbrugge, 
carrying mainly fish, fruit, and vegetables Lastly, the specialized 
vessels used as icebreakers should be noted : they have geogra- 
phical importance m keeping open during winter, or f part of the 
winter, seaports 'which would otherwise be closed by ice. In the 
Baltic, White Sea, St. Lawrence, and North American lakes they 
are much used : theie are ice-breakers on Lake Baikal in Siberia. 

A steamer must have coaling stations along its track: their 
distnbution to some extent determines routes. It is for this reason ' 
that many small island** hke St. Vincent in the 
Stations a Cape Vrules, Las Palmas m the Canaries, or 

Perim in the Reel Sea, have considerable importance. 
The opening of the Panama Canaf may gi\e rise to new coaling 
stations in the wide Pacific. 

In number of seagoing vessels aiul total meicantile t # onnage the 
United Kingdom has long had the lead, but loss of vessels by enemy 
actiov from 1914 to 1919, as well as great sfiip- 
^MerehatfT 8 ^ UJ ^ ln L r activity in the United Stages, have con- 
4 Tonnage" sulei ably decreased oui mercantile ascendency. 

Dip ing the war no kss t ban 2,479 British meichaht 
ships of a total tonnage of 7,759,000 were lost ^y enemy action. 

Tlu* following figures give the approximate merchant tonnage, 
in millions of tons*, of the piincipal ship-owning counties befoie 
and aftefc the wat — 



1913-14 

1919-20 

lftty-25 

United Kingdom 

18 6 

18-3 

19*4 

British Dominions 

1-7 ' 

2 0 

2-8 

United States 

5-4 t 

13-0 « 

15-3 

Germany 

5-0 

0*6 * 

« 3-1 

Norway 

2-5 

2-2 

r 27 

Frauce 

2'2 

3*2 

* 3-5 

Japan 

1-5 

2-9 

3*9 

Italy , 

• 1-5 

22 

30 

Holland 

1-3 

IS i 

2-6 
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Post-war figures for Germany show a great decrease, since by 
the Treaty of Versailles all tonnage over 1,600 tons was hande^ over 
to the Allies. The total has considerably increased during the last 
few years afld the relative position of different countries changeci 
Unless the rate, of British shipbuilding considerably increases, 
Britain's lead will not be maintained. The United States and 
"•Japan have greatly increased their tonnage. 


I Aerial 
{Transport 


AERIAL TRANSPORT 

Air^ransit is the latest phase in the history of trfnsport. The 
development of aeroplanes and airships, and skill in then manipula- 
tion, made guat strides duiing the European 
war, but the science of aviations is still in its early t 
1 • " stages. Two types of air vessels must be dis- 

tinguished. The airship relies on the use of a large volume of gas 
to give it buoyancy, and so is lighter than an. The aeroplane ha$ 
no gas container and is heavici than air. So far progicss has been 
^nadc chiefly in the use of the acroplsyie, which can now be flown 
more or less independently of weather conditions and with com- 
paratively little risk of accident s. For ti adc purposes the aeroplane 
is unlikely to be of use because* of its small capacity for cargo, which 
is further diminished when large quantities of petrol are carried. 
Howeverffor the rapid transit of passengers and mails the succ ess 
of flying is assured, and there arc* daily services between Paris and 
Condon, Brussels and London, and many parts of Europe. 

’ It is estimated by experts that the an loute between London and 
Sydne$ should be covered in six stages of a day each,* at a spaed of 
i00 miles an # hour, by an aeroplane can ying ^sixteen passengers or 
one ton* of mails. The provision oS suit able aerodromes and landing 
places exercise a certain geographical control over the course of 
air routf. * * . 

POSTS, TELEGRAPHS AND LANGUAGES 

Postal and telegraphic facilities have developed in response to 
the demands ^of trade, and have done much to bring into close 
te * relations fands widely apSrt in distance.* The in- 
aS n troduction of penny postage within the United 
Kingdom in 1840, the formation of the Universal 
Postal Unifii in 1874 (to facilitate and unify as far as possible the 


il 
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systems between and in various countries), and the institution 
of Imperial Penny Postage in 1899, were great landmarkj|'in postal 
communication. The European war caused many faciBties to be 
.withdrawn and postage rates to be considerably incAea^ed. 

All countries in the world pow belong to th<* Universal Postal 
Union, and the only inhabited lands with which there is no com- 
munication arc the remoter parts of northern Siberia, Tibet, ajid 
central Asia, and the Sahara and inner Arabia, hlosif countries 
pay coft^dcrable subsidies to yarious stcamsliip lines to caqjv mails, 
on conditiorf*that regular services and fixed ti&ies are maintained. 
Mails also go by other lines at poundage rates. * * 

The electric telegraph came into general use less than*a century 
ago/ It is now used in all civilized countries. The first submarine 
, cable was laid across the North Atlantic 1 ' in 1866. 

? \ Telegraph Since then cables have multiplied to such an extent 
, * that practically all lands arc linked by telegraph. 

Vauous isolated oceanic islands like Ascension in the Atlantic, 
Cocos in the Indian and Fanning in the Pacific Ocean, have comi 
into prominence and been put into direct relationship with the busy 
woild as relay stations foi submarine cables. 

Wireless telegraphy has probably made greater stiidcs than any 
other modern invention. It was only in 1902 that wirefess comr 
• munication* was established across thrf Atlantic, 

I Telegraphy anc * now 1 * lcrc arc high-power wireless stations 
* w thi oughout the world. There being no expensive 

cables to, lay and keep in repair, wireless telegraphy fan compete 
successfully With oidinary telegraphs. It is doubtful if aify more 
submarine cables wifi be laid, as the rate of transmission by wireless 
is considerably cheaper. The installation of wireless oil vesseis 
has been invaluable if only in ensming safety in case of accident. 

The telephone is plainly used for short distance communication, 
but long distance telephony is possible. It is in Scandinavian 
( countries and the United States that the telephone 
Telephone is in most extensive use. In Gicat Britain the 
system is less widespread and has^not improved 
since it was nationalized some years ago. * « 

The distribution of various languages in commerce is of much** 
importance. While English is most widely spoken, owing to the 
extent of the Empire and even more to the prevalence of British 
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shippi ng, it is by no means of universal value. Spanish is the 
language'afalf tropical and South America except Brazil, wjiere 
" ^Portuguese is spoken. In northern Africa, in- 

Ltiifo*^ eluding the Sudan, Red Sea, and Persian Gulf and 
past African ports, Arabic is a necessary language 
for commerce. French and German are of relatively little use 
outside Europe, and Russian is spoken only in Russia and Siberia, 
but ip both tnese lands it is essential. In India a form of crude 


Hindus^ipi is the lingua franca , bi^t English is knowi^ by the 
educated classes. . • 

In # Pacific lands there are two bastard tongues, known lespcc- 


tively as pigeon English and beche-de-tner English, which have a 
wide vogue. Pigeon English is a lingua % franca between Europeans 
and Chiifese labourers, while beche de-tner English is used* in the 
islands of the south-western Pacific. 



CHAPTER XV 

THE DEVELOPMENT AND COURSE OF TRA&E* 

BARTER AND EARLY* TRADE 

Trade is the result of the unequal distubution of commodities 
depending on different conditions of soil and cliftiatc and the 
occurrtnce of different mine rals. Every community lacks certain 
things and can produce a suiplus of others. r 

The shepherd has an abundance o*i skins, wool, and woollen cloth, 
but is* in want of corn, which the peasant, who is in naed of wool, 

' has in quantity. Both may lack salt, of which 

Barter the coastal fisher folk have an abundant supply. 

From this inequality in the distribution of neces- 
sities or, it may be, luxunes, arose barter, a form of direct exchange 
which still obtains among primitive folk. Tiade with remote 
and isolated people even p^n takes of tins nature. The Eskimo has 
an abundance of bear and fox skins. On the other hand, he desiies 
knives, needles, and many simple manufactured articles. The 
whalers used to battel a bear skin fv;r a knife, or a few packets of 
needles. Both were content, for Eskimo and whaler fiad caqji 
got what he wanted in exclMngc foi something of considerably less 
value to him. But nowadays the Eskim< s have learnt that the 
white man values a few skins far higher than a kmf<; or a sn&ll 
looking-glass, and they demand more in exchange fo*- their skins.- 
Tiiqe was when in Africa a tiader could purchase a p/xir of fiephant 
tusks for a few glass beads, or when in Lower Burma the primitiv c 
peail fisheis would gaiter a large pearl for half a dozen rcM cott6n 
handkerchiefs or a few pounds of rice. That sort of trade, so 
lucrative to* the white man, is nearly over ; even*the most^>riifiitive 
people are learning what the white man values and how much he 
values it. If a certain sense of conscience stopped the practice of 
bartering bad gin for valuable native produce, and a sense of 
self-defence put an end to the sale of firearms, even inefficient ones, 
<.he natfvc himself bade fair to stop file practice *by Mgmanding 
more than the white man chose to give. • ^ 

Articles' of trade are often bartered from one tribe to another 
and so filter thiough long distances, in the end reaching a people 
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of whom the originators never heard, or with whom, at any rate, they 
have had no personal contact. Siberian produces — skins, jade, 
and metal — take an average of five years to reach the Eskimos of 
Baffin Land in this way. In like manner, tobacco reached the 
remotest parts of. Africa ahead of Europeans. • 

Th? Phoenicians, who were the first deep-water sailors in the 
•Mediterranean, carried this type of unequal barter a step farther. 
m and unlike the Cretans of the Minoan age, went 

The Phoenicians ?ar by sea m search of the primitive folk with 
wRom to exchange commodities.® ifie Phoe- 
nicigns had manufactured articles of metal, linen, wool, and 
glass, beside products of India, dyes, (hugs, and silks, to barter 
with the peoples of the western Mcdtfferiancan*and Atlantid sea- # 
board. *In return they obtained metallic ores and gram, at 
Phoenician valuation, and so the load to wealth was quick and 
easy. 0 

The " colonies ” of the Phoenicians weie metely trading stations 
^and geneially on defensible positions (e g. Gades « C&Q\z), secure 
against attack from land and easily accessible 
^Cofonies* 1 from'thc sea. Caithage grew to be the gicatcst 
and most Wealthy. Its position favoured it as 
Ihe link"betwccn eastern and western Mediterranean in close touch 
with the* trade of Africa and the textile Baibaiy States. -The 
strategic value of the site of Caithage in the past finds its modem 
Counterpart in the situation of the French naval base of Bizcrfa, 
a little farther south on the same roast, or in our own possession of 
Malta* as one of the keys to the command of the Mediterranean 
Voute. 

* ^ 

* The ^development of overland •tiadc is another type of long 

distance commerce. The earliest oveiland traders were pastoral 

p people: the geographical conditions* that induce 

Development the pastoral life generally favouring commercial 
o! Overland * A . . J . . • , . 

# Trade enterprise. A pastoral people, by virtue of their 

occupation, are nomadic and the poorer the 

grasslands thj more the people must wander. This nomadic life 

brings AhSm into contact with settled agficultural peoples on the 

richer •borderlands or in the productive oases where springs give * 

fertility to the steppes or deserts. And thus a pastoral people 

become cairiers of commodities from one distant tribe to another. 
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i Their inducement to trade depends on the productivity of the 
| borderlands, while their ability to carry on a successful trade is 
* largely determined by the beast of burden they possess. The 
Arabs are the best example of long distance overland-traders. In 
Arabia' and the Sahara they instituted an overland trade that still 
persists and probably will always continue to do so. This trade 
most likely originated in carrying salt from the Sudan and Barbary 
States to the desert oases where there are no local supplies. r But 
it rapidly developed into a trade in ivory, gold, spices, skins, and 
ostrich feathers, which reached the Mediterranean from tropical 
Africa, m return for cloth and metal and, fiom the seventeenth 
century onwards, tobacco. 

The Arabs employed as a beast of burden the camel, which they 
brought with them from Arabia into Africa. To-day the trade 
.across the Sahara is still dependent on camel caravans and there 

1 -is little likelihood of railways displacing them. The caravan 
is certainly the only possible means of reaching the scattered 
oases. The produce of Turkestan still reaches India in camoi 
caravans, which arrive every season at Peshawar from the 
north. 

It is not improbable that raids on more settled, and consequently 
more prosperous people, who are a tempting prey to v nomadfc, 
helped to suggest to the Arab the possibilities of 
Arab Trade trade, and especially the slave trade. Of all 
commodities of commerce, the negro slave proved 
the -most .lucrative to the Aiab. This was not the beginning of the 
slavp trade: for it piubably started with the Egyptians *r aiding 
Slaves in the Sudan. But it was the Arabs who pushed this 
ramifications of the >lave trad^into the remotest parts of Africk. 
Most of the Mediterranean lands bought negroes : they were in 
demand in Turkish harems and were sold in Arabia, Persia,' and 
India. Throughout the Mediterranean period in civilization the 
Arabs, finding a steady demand for slaves, retained the trade in 
T their hands. Slaves materially assisted the tiansport of goods 
across the Sahara and proved economical, since they cost little 
wd could be sold for*a high price at the journey's •ead. The 
'stoppage* of slavery in the nineteenth century seriously curtailed^ 
Uhe trans-Sahara trade. Further aspects of the slave trade are 
discussed later (p. 149). 
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TRADE WITH THE EAST ♦ 

• The trade witji the East, promoted by (he Phoenicians, persisted 
in the Mediterranean. The richest products of India, Malaya, and 

China reached the civilized lands of the Mediter- 

ranean # either via the Red S<a or through Meso- 

• ' potamia. Tha whole history of* Mediterranean 

civilisation to intimately bound up with that trade. It was essen- 
tially" a trade in* luxuries, for they alone could bear the, heavy 
expense of the long and laborious? journey in sm^l sftiips and 
caravans. Low valued articles, especially if of a bulky nature, 
woufe ne^er pay the traders. The eastern ends of these, routes 
to the Persian Gulf or the Red Sea were mainly in Arab hands. 
Caravans carried the goods up the Euphrates Valley and through 1 
Syria to Tyre and Sidon. Later the traffic went through Palmyra 
and Damascus to Egypt, or northward through the Cilician Gates 
and across Asia Minor to Constantinople, making that city for many* 
genturies the great mart of the East. From the Red Sea the trade 
routes reached Cairo and Alexandria, # or crossed the Isthmus of 
Suez. The destruction of Tyre and the foundation of Alexandria 
by Alexander the Great werp the outcome of an attempt on 
the paitaofthe Macedonians to divert this lucrative trade from 
Phoenicia* • 

As northern Syria was destined by gcogiaphiral circumstances 
to be a centre for the Eastern trade, and the Phoenicians to be 
middlemen between east and west, so the Greeks in their turn found 
themsoives fn conditions scarcely less advantageous., * 

• The factors which made the Greeks a maritime nation arc most 


obvious#; abftndant harbours, land-locked itlawl-sluddcd waters 
of the Aegean J?ca and al! the Mediterranean 
inducements to seamanship, with, on the other 
hand, a relatively infertile Hinterland, or at any 
rate one in which fertility is localized in tlie valleys. While 
Phoenician influence was felt along the southern shores oPthe Medi- 
terranean, the Greeks esflablished their trading stations along the 
northern ooasfs and in th® Black Sea. Tfcey were to berfound ip 
Asia J^nor, Crete, Cyprus, Cyrenaica, Sicily, southern Italy, and 
as far west as the plains at the mouth of the Rhone, where 
Massilia was .the origin of modern Marseilles. Byzantium (modern 
Constantinople) was the most important §of all. 


s Greek Trading 
| Stayons 
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In these days practically all Europe's long distance trade was 
with* the East. Northern Europe was an unknown region of 
barbarians, from which only a little Baltic amber roiched the 
Mediterranean or filteud through to the East. 

It was under the Romans that an oversea tratde in necessaries, 
in contrast to luxuries, first began. The urban population outgrew 
the production, potential or actual, .of the region 
Roman around Rome and the importation of food was 
Trake v , necessary. They imported grain from' Sicily, 
from the Barbary States, and from Egypt to Rome. 

But jn the days of the Mediterranean eia of civilization the* long 
distance trade — and that is* the tiade of geographical importance — 
was essentially one in luxuries. As the population grew in numbers 
and wealth this demand increased. In modern times the trade has 
undergone changes in nature and in route, but it still remains one 
l bf the most important to Europe. 

Early Mediterranean seamen scarcely ventured out of sight of 
land. They navigated thefr ships by landmarks. Not only were 
their vessels somewhat inadequate for bad weather 
* Maritime awa Y fr° m the shelter of a harbour, but the seamen 
' Trade had nc means of finding their way ba^k when 
once they passed out of sight of land. ^Probabljf 
the compass was not introduced into Europe until the twelfth 
century. These early navigatois avoided sailing by night whenever 
possible, and anchored their vessels during the ^larkdess. Thus 
there woi'e difficulties in the way of maritime trade that gre not 
easy* to appreciate nowadays. Physical considerations had mor^ 
control than they have at present. But gradually, asman ^cquirqfi 
greater skill in shipbuilding and greater knowledge of navigation, 
he boldly ventured foith across the seas, steering by the stars and 
sun, and so was enabled to push into the remoter west An parts 
of the Mediterranean. It was no longer necessary to hug the coast. 
Ships well, farther, routes were more direct, and voyages *worc 
quicker. 

All through the Middle Ages the trade with the Eas^ remained 
the most important in Europe. A little of it passed ^erland. 
There were trade routes north of the Caspian Sea and across 
Russia to the Danube Valley or .to Baltic Europe, t but most of 
it reached the Mediterranean seaboard first on its way to the 
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West, It still continued to be a trade in luxuries* silks, spices, 
drugs, jewels, and perfumes remained the commodities of commerce. 

• Spices, especially, were in extraordinary demand 
|Trade^Darifl(| j n Europe and fetched high prices. Their pqpular- 
Ages ity, and especially rtiat of pepper, was doubtless 
due to the geneial use of diied and salted meat, 
tasteless or unpalatable as they both are. 

Thte particular phase of Moditmanean trade reached its ficight 
in the hands of th^ seamen of Venice and Genoa. Otter great 
„ trading centres arose in the western Mediterranean 

| We ^rride neBI1 suc ^ as ^ lsa a11 ^ Florence, but they were never 
the equals of the twej fust named. Venice is 
singularly well situated as an emporium of trade and a distributing 
centre for Europe, and her central position in the Mediterranean 
was more in her favour in the woild of the Middle Ages than it is 
to-day, when the development of the West has changed the focus 
of Europe. 

Situated amid the lagoons that fiii£c the Adriatic coast of 
Lombardy and protected by a natural storm-beach from the sea, 
} Venice grew in a position that was not only 

Th Venije °* defensible from land attacks but was admirably 
suited, in fact inevitably destined, for expansion 
by sea. In the comparative peace that her secure position afforded 
hej, Venice was enabled to develop rapidly, finding many customers* 
in the mainland and through the Alpine passes in noithern and 
west ern^ur ope. It was only when hostilities threatened to control 
the passes that 'Venice began to extend her tei ritory. The Vcnetftms 
fetched tjie Eastern produce from Levantine p«rts and Alexandra 
to Venice whither game the people*who sought it. In return the 
Venetians took East corals, oil, wine, silver arid other rfietals. 
Venice grew rich and developed manufactures'^ her own, favoured 
by the prosperity of her citizens. Venetian grass, lace* armour, 
leather, cordage, soap, and goldsmith's work became famous. The 
effect of this prosperity derived from the East is most noticeable in 
the Oriental atmosphere in the buildings of Venice. The cathedral of 
St. iSail^lavishly decorated with gorgeous stones and marbles, is 
bright iA colour but incongruous in .scheme. It is a museum of 
Eastern splendour to which the Venetians brought all the best and 
most beautif&l they could find. Its architecture is largely Eastern 
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and suggests a Mohammedan mosque rather than a Christian cathe- 
dral. Even t lie bones of the patron saint of St. Mark's were " looted " 
from Alexandria. The hold that Venice had for three centuries on 
the Iqnian Islands was the outcome of this ascendancy in the 
eastern Meditcrianean. An echo of her greatness is hear d^ to-day 
in Italy's claim to a share of Asia Minor. 

Genoa and other cities on the west of the Italian peninsula were 
never so well placed for trade with Levantine ports. The d ; stance 
was greater and they had lees easy access with the rest of Europe. 

♦ * 

OCEANIC PERIOD 

•« *. 

The great bloto to the Mediterranean trade was the discovery 
of the sea route to India in 1498. Geography is not largely concerned 
with dales, but the year of that discovery was 
^Sea^Route* important. Not less so was the year 1453 in 
to India which the Turks seized Constantinople, soon after 
which the trade routes across Syria fell into their 
hands. It was this occurrence and a sense, of envy for the virtual 
monopoly of Venice that stimulated Portugal to seek a new and 
independent route to the East. 

The geographical position of Portugal destined that country 
to take the lead in oceanic navigation. Civilization by this time 
had spread almost throughout Europe. Portugal 
^anumshlp was n ^ ar to Mediterranean influences bat somewhat 
cut off from the rest of Europe. Tfce Portuguese 
learnt their seamanship in the sterner waters of the Atlantic and 
were seamen of no r mean ability. The natural line; of Portuguese 
expansion was over the ocean. ‘ No doubt their proximity to Africa 
and their foothold on the coast of Morocco had taught the Portu- 
guese something oLthe trade of the Gold Coast and tropical lands. 
Europeans had traded with West Africa at an earlier date, for the 
Norman? had stations on the Guinea coast in the fouijeenth 
century. 

The garly Portuguese voyagers hugged the African coast, fearing 
to be far out of sight^of land. Year by year their pra^res^ was 
marked by new trading stations on the African coast. Some of 1 
these were little more than resting places for watering and pro- 
visioning, but they did £ lucrative trade in gold, ivoiy and slaves. 
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In 1487 Bartholomew Diaz reached Algoa Bay and»in 1498 Vasco 
4a Gama rounded the Cape of Good Hope, and steered aciObS»the 
Indian Ocgan from near Mombasa to Calicut, in India. The sea 
route to the East was discovered and the trade of the East bggan to 
pour into Lisbon ? Venice soon suffered decline. 

Every year fleets of several ships left Portugal fos India and fre- 
quently went, on to Cochin to complete their loading for Lisbon. 

Compared with, modem ships they were small, probably only 
200 to 400 tons, so ^iat the total freight that reached Lisbon every 
ycaf was not more than about 2,000 tons. In time these ships 
grew^omewhat larger and were less encumbered with fighting men. 
This not ofily enabled them to carry m^re produce but increased 
their capacity for food and water, and so diminished the numbers 
of calls on the road. Moreover, as the terrors of the tropics 
were overcome and greater confidence gained in the ocean, the 
fleets, ceasing to hug the shore, sailed more direct, thus gaining time - 
and reducing the number of vessels lost by wreck. Among the 
trade commodities of this period were* peppei , doves, nutmegs, 
ginger and maces, sapphiics, rubies, peails, diamonds, musk, and 
various drugs. In return for these valuable commodities the 
Portuguese took to the East coral, lead, sil\er, copper, quicksilver, 
ahim and other goods. 

The Portuguese went beyond India in their search for trade 
and reached the Malay Archipelago and China, and they practically 
* ousted the Arabs from the* trade in the Persian 
Gulf. A few of their trading stations in the East 
% Stations ' still remain in Portuguese possession, as Dm fcnd 
B * Goa in India, Timor in Malaya, and Macao in 
China. They are reminiscent of PbrtugaTs givat past. Like the 
Phoenicians in the Mediterranean, the Portuguese ip thd East 
placed their trading stations on defensible spots, like islands. 

When once the route to the East was disfcoveredTr-the real 
objective of the Portuguese mariners — most o‘f the African trading 
ports were neglected, except those connected with the slave trade. 
The n^Ljor^y ultimately passed into other^hands, and hag it not 
been for*PortugaTs interest in the slave trade she would probably 
have no* African possessions to-day. Those that she has/ Guinea, 
Angola, and Mozambique, are Jmt little developed. Portugal's 
power in the? days of her greatness was byilt on trade* and not on 
• 10 - 0 *®) » • • , 
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territorial acquisition, to which she did not aspire. Portuguese 
influence along the African coast and in islands on the route to the 
East is evident in many place names, not to speak of racial admix- 
ture. Portugal's foothold in South America was art outcome of 
her Eastern trade. The north-east trade winds and the equatorial 
current carried, Cabral too far east on his road to India and led to 
the discovery of Brazil. In the whole of South America, Brazil is 
the only land which is Portuguese in history, language and tradition, 
althouglvit has long been independent of Portuguese rule. 

Lisbon, on the outer edge of Europe, was never a good distri- 
buting centre and could not compare with sites on the mouths of 
the Scheldt, Meuse, or Rhine. Dutch vessels were in t‘ae habit of 
coming to Lisbon Vo fetch Eastern produce for the lands of northern 
Europe. In time they went east to the source of the trade. No 
doubt the activity of the Dutch was also stimulated by the im- 
portant woollen manufactures of the Netherlands. 

The Dutch followed the Portuguese as masters of the Eastern 
trade. The Netherlands, v ith their fertile soil and central pobitiort, 
had a population prosperous in agriculture, 
an d° Astern manufactures, and tiade, while the Zuyder Zee 
Trade and the mouth of the Rhine were conducive to 
the development of maritime interests. Tbe 
Dutch passed fust to Malaya, China, and Formosa but also fre- 
quented Ceylon. Ships had giown larger, the journey safer, and 
ports of call less necessary, so that Dutch influence in Africa, arising 
out of this trade, was confined to the* extreme soutlv where Table 
Bay" was a port of call and later the site of a settlement. From 
Ceylon they brought cinnamon and from Malaya pepper, spices, 
pearls, and coffee. Dutch influence in the Eas£ is recalled by tbe 
present? extensive possessions of Holland in the Malay Archipelago, 
including the Celebes or Spice Islands. 

Following the Dutch, other nations followed the Cape route 
to the East in search of trade. The result of the French enterprise 
in this direction was the acquisition of much territory in India of 
which now merely a few towns reiqain, Pondicfierri, Karikal, 
Yanan, Mah6, and a small suburb of Calcutta, Chandlmagore. 

The French acquisitions in Indo-China, though of a mufch later 
date, were really inspired by similar motives, and so was the earlier 
French possession of the Seychelles, Rodrigues, Mauritius, and 
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Madagascar. The interests of France in Africa did not originate 
in her Eastern trade but were the outcome of independent 
endeavour®. 1 

Britain, on her entry into the Eastern trade, became a lival to 
the French intertsts alid rapidly Assumed a position of gicat 
importance. Surat, on the Gulf *of Cambay on 
; #Ea jJy BdtlsJ the west coast of India was the earliest Biitish 
"Ports tfading port, but Madras, on the Bay of Bengal, 
socgi eclipsed it as having easier accegs td a larger 
hintierland. Calcutta, the exit* of the rich Ganges Valley, attained 
chief*importancc in time and became the capital, administrative 
and commercial. It must be remembe^d that m these daysrthe 
only rou^c from Britain to Calcutta was round the Capo of Good 
Hope, and for a sailing ship by that route ports in the Bay of 
•Bengal wue as near as those 011 the Aiabian Sea. The efftet of 
the re-opening of the Meditenanean route by the digging of the* 
Suez Canal will be noted later. 

.Spain's share in the Eastern trade ha*s still to be considered, for 
it had important and far-reaching geographical results. A Genoese 
seaman, Chii^toplicr Columbus, who had made 
^AineHca 0 * voyages in Poituguese ships along the African 
* • coast, came to the bejiof that the shortest loyte 

to Cathay (China) and Cipango (Japan) was westwaul across the 
Atlantic. Fiom the Canaries to Cipango hr put the distance at 
2,500 miles.* Of course, in these days the ixf»tence of Amoiica yras 
undreamt of? for the early Norse discoveiy of that continent had 
been completely forgotten, probably because it had resulted only 
in # the discovery of infertile and uninviting laifds. And so it was 
once again the lure of the Eastern trade that drew Europe west- 
ward and resulted in the discovery of America by Columbus with a 
Spanish fleet in 1492. The feat of sailing west into the unknown 
was no mean undertaking. The hugest ship was one 90 ff. long by 
20 ft. broad, and the other two were only half-decked and flf smaller 
size. The landfall was orfe of the small islands of the Bahama 


group, ^vheace Columbus bdieved the greaUcities of Asia \fere ten* 
days sailt o the west . This discovery was follows d rapidly by others, 
and gradually the whole of the West Indies and tropical America 

1 Most nations m Europe took part in the trade with Africa, especially 
the Guinea coast, but the object of this chapter to trace the effect of the 
Eastern tra^e ancj not to give a history of Africa. 
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became known, the term " Indies " and that of " Indians " being 
misnomers applied in the belief that India had been reached by a 
new route. A new trade, but still largely in luxuries; set in to 
Spain; ' drugs, logwood, sugar, and precious metals could all be 
carried in small ships in sufficient quantities to yield a profit on 
the voyage. Vet it was the quest of precious metals rather than 
trade which held Spanish interests in America. 1 
The search for a route to the East — when once it was realized 
« that the Americas stood ii* the way — carried 
Exploration Spanish explorations down the south of South 
America and ultimately led to Magellan's voyage 
(1520), through #the strah that now bcais his name, into, the 
Pacific Ocean. 

Meanwhile, however, and for long after, the Spanish overran 
, tropical and South America in the search for wealth, trading 
stations grew up at Vera Cruz, Puerto Bello, 

* Influence 11 in Acapulco, w Buenos Aires, and a host of other 

Amerieu places, and wealth poured into Spain. Seville 

was the port that had most of the trade with 
America. Its position at the head of the westward-flowing navig- 
able Guadalquiver, in the heart of fertile, wealthy Andalusia, marked 
it out for this function. Throughout Central and South America, 
except in Portuguese Brazil, Spain's influence was everywhere and 
has remained to this day. The people, the language, the customs, 
the placq names, arc all Spanish, and independence is nowhere more 
than about* a century old. In the West Indies Spain's power 
lingered till the United Status took the last of her possessions, 
Cuba and Puerto F^ico, in 189$. The growth of Spanish ‘interests 
in America to these dimensions did not deter Spain from her 
ambition of reachyig the East. Magellan's voyage paved the 
way for Spanish .trade and power in the Pacific. Although her 
possessions have now all gone, sold or ceded to other powers, her 
territory and influence were great until recent years. # 

In Africa, apart from the north-west corner near to Spain, Spanish 
interests and influence ' were always of small concern, ^l^he days 
of the great voyages, Spain took the American and Portugal the , 
African route to the East. They kept to their respective spheres 
into which *the Pope Alexander VI, with sublime asrogance, had 
^attempted in 14$4 to divide the globe. , 
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It is worth noting that the Portuguese and Spaniards did more 
than discover two new roads to the East and bring new langs to 
# the world's knowledge. Important as these dis- 
^Oeeanic* cove ries were they were of small account compared 
Seaboard with the realization that the oceans are not 
separated but are all linked together — a discovery 
which led to # the ocean becoming the chief highway of the world, 
the transference qf power and importance from the Meditcnanean 
to the oceanic seaboard, and the riy of empitc based qp control 
of the oceans. 

• THE SLAVE TRADE 

European intercom sc with Afiica and the* development of « 
America*lcd to an expansion of the slave trade. It has already 
been shown that this tiade was as old as civilization, but it was not 

i 

until the Portuguese began to visit West Africa that the Arabs ha& 
any serious competitor. Then developed a wider aspect of the 
trade, which had far-reaching geographical results. 

* The economic causey which led to the slave tiade are discussed 
elsewhere (p. 95) : some of its geographical effects must be noted. 

In the caily \eais of the sixteenth centuiySpan- 

• iards landed the fast caigo of slaves in America, 
Slave Trade at Hispaniola. They came from Poitugtiese 

txading stations in Africa and were destined for 
plantation woik in America. Before this, tyowever, the Portuguese 
‘ had brought slaves to Lisbon, wheie some 10,000 wore sold anmlally 
during^he sixteent h centui y . For a considerable t ime # aft er it# dis- 
covery by the; Portuguese no slaves were cani^dto Biazil but they 
were at length intjoduced to work«(he gold mines of Minas Gcracs. 
Slaves poured into America from the sixteenth to the nineteenth 
centuries. In Me’xico and Peru the Spaniards required them for 
their mines, in Cuba and other West Indian islands they # demanded 
thenj for the sugar plantations. Fiom 1790 to 182(^ nearly a 
quarter of a million African negroes were landed in Cuba, and as 
late as the yejrs 1845-185J some 55,000 arrived. 

The jApulation of Jamaica is mainly negro to-day while Haifi 
and Sdh Domingo are negro states where the Africans,* throwing 
over their’ French and Spanish masters, proclaimed their independ- 
ence. The* slave trade was first in Spanish hands, but when 
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England started tobacco plantations in Jamaica and other West 
Indian islands she soon outdid Spain and her demand was greater 
than the Spanish. In the English colonies in 
/po^dlation North Ameiica slavery was practised fiom an 
early date and persisted in the south until, 1862. 
Here cotton, sugar, and tobacco plantations absorbed the slaves, 
It has been calculated that from 1680 to 1780 about 1,250,000 
African slaves wcie imported to English American colonies 
alone. ' ' « 

In the United States to-day there aie about 10,000,000 negroes, 
or aboyt one negro to every eight white men. Sir Harry Johfiston 
has calculated that in Notfh Ameiica, Central Amciica, the West 
Indies, and Brazil thcie are now over 24,000,000 negroes. 

To supply the demand for slaves, Portugal maintained many 
t lading stations on the coasts of tropical Africa. It has already 
'been pointed out that but for the slave trad* many of the ports of 
call of Poitugal, on her eastern road, would have been abandoned. 
All these stations wore in ticipical regions where the supply of negtoc,s 
was abundant, and many of them were posts previously held by 
Arabs for the same purpose. 

The eaily slaves brought to Ameiica by the English c^mc from 
the neighbourhood of the Gambia Rivet, and that is ho^v Gambia 
is the oldest Bntish dependency in Africa. Few rivers on the 
Afiican coast affoicl an entry to the land, but the Gambia is an 
exception. Out a wide bar, that can be crossed at ail tides, the 
slaver could ascend 200 miles into an open forest ahd savannah 
country, which tapped the Sudan with its dense population of 
peaceful agricultural negiocs. About the Nigci delta was, another 
rich area. But in the main the savannah lands were most produc- 
tive of slave* and the impenetrable and sparsely populated fo r ests 
least so, except alon£ the rivers which formed the natural highways 
into the interior. 

In the* eighteenth century and late in the seventeenth* the 
Afiican slave trade was at its height. The lines of export to the 
%9 ^ * West Indies and North America were frem Guinea, 

. gia^Trade including what is Low Sierra Leone, the firold and 

Slave coasts, and the Niger mouths, and, to a less 
extent, fiom the Zambesi region. To Spanish Central America 
the slaves came from Comsco Bay in the Bight of Biafra, the only 
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Spanish possession in tropical Africa to-day ; and*to Brazil from 
the Congo, Angola, Mozambique, and Portuguese Guinea— all 
Portuguese possessions to-day. 

Early in the nineteenth century the oversea slave trade«ceased. 
In 1830 Britain paid PoHugal a larg£ sum to prohibit the export of 
slaves from any Portuguese possession, but it waslifty years later 
before it ceased in Brazil, and all that time occasional cargoes 
of n<%Poes were fun across. Once the trade was prohibited it 
became more lucrative than ever. r The hoirors ofjtfu*" middle 
passage,” as the voyage acAiss the Atlantic was called, never 
reaefied ttyeir worst until the negroes were smuggled. 

The slave trade, even within the boundaries of Africa, is»now 

• 9 t 

extinct, J)ut persisted in some parts of the Sudan as late as the 
beginning of this century. 

The effect of the slave trade on Africa was considerable. The 
influence of the slave raider went far beyond his footsteps and* 
# induced raids and enslavement on the pail of 

• Slave^Kaiders tubes who kncw r little or nothing of the raiders 
themselves and merely understood that somewhere, 
far aw T ay, thcie was a market for men and women. Certainly 
slavery did much to perpetual e, and in cases to initiate, savagery 
in negro Africa, and to despoil it of population and so retard, its 
development. And if Ar.ib influence missed any region, Portu- 
guese probably touched it, for after the Aiabs the Portuguese wore 
the principal slave raiders in Africa, cvcn^f the English excelled 
them in cnt&prisc and, sad to relate, in cruelty But thru; is another 
«ide to the picture. The Arab, and later the Portuguese, arquued 
a* great *lcal df knowledge of the heart of Afn<§a. The Phoenicians 
may have learnt of the sea south of Africa from Arabs, and it was 
fron> Aiabs that Ptolemy leujnt the tiuth t about the sources of 
the Nil®. 

The influence of both Arab and Portuguese is found* in the far 
interior. Yet little of what they knew survived, for littfc was put 
on record. To divulge tlfe more fruitful slave 1 areas w r as to defeat 
the £yn ^falhe*slaver and so many an Arab^nd Portuguese kept hjp 
knowledge to himself. There ®ar<\ however, old maps # of Africa 
prepared by Portuguese which show topographical features in the 
far interior f about the great lakes and the Congo, # which were 

forgotten and not rediscovered till two centuries later. 

• • • • 
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The Arabs introduced some useful crops to tropical Africa (see 
p. 2S), and also the horse. The Portuguese gave Africa, in addi- 
tion to many vegetable products, the pig and turkey, a/id several 
breeds pi cattle. So that even if they helped still further to de- 
crease the negro population -»the Portuguese did some good to 
Africa. 

Lastly, it might be noted that to the African slave* trade is due 
the independent negro republic of Liberia in West* Africa, wWch was 
formed for fiocd and repatriated American slaves. 
! W SK2"“ Maryland, another *>ucli settlement, was absorbed 
* Republic i n Liberia, and a third one, Sierra Leone, has 
w become a dependency of Britain. 

NORTH-EAST AND NORTH-WEST PASSAGES 

To return again to Europe's tiade with the East. While a route 
to Asia and its riches was being sought by ihe Spaniards through 
the islands they had discovered in the west (West 
’ Eur lth ll t h? ttde ^ 1K ^ es ) Iincl ( ' 1 ' on 1 mind South America, the Eng- 
fiast lisli weie not idle. The British merchants dis- 
patched Cabot, a Genoese by birth, and Venetian 
by adoption, oil a voyage to the West in 1497. His discovery of 
Labrador, which he took for some land north-east of Asia, was 
really the beginning of the search foi a north-west passage to the 
East. a 

And half a century rater the expeditions sent by London mer- 
chants to seek a passage north of Asia for trade with China, Ahough 
they resulted only in opening up commercial 
■ «r JP 1 ?., a relations with Arkhangcl, initiated the search far 
Passage a north-east passage. Again* and again the 
c merchants of London, and of Holland also, 
equipped expeditions to seek for these passages. The gre&tcrpart 
of our knowledge of Arctic lands is thus due to Europe's thrust for 
Jthc Eastern trade. The majority of these voyages were to the 
west but Hudson went noith, between Giecnland and Spitzbergen, 
ip a vain attempt to roafh Japan acros9>the Pole. The c^e^iition 
of Sir JoJin Franklin, in 1845, which met with disaster, ^nd the 
numerous search expeditions in succeeding years proved beyond 
all doubt that the north-west passage, although it,c;xisted, was 
not a practical commercial route, and it was not until 1905 that 

V ' , ‘ ■ 
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the Norwegian, Raold Amundsen, actually accomplished it, 
takipg a small vessel round the north of North America. • 

The noiih-east passage was first traversed in 1878 when 
i The * Baron A. E. Nordenskidld circumnavigated 
<No||th-Eaflt Europe find Asia, but it, too, is of no commercial 

# ?****&• value as a through route. . 

These northern sea routes were useless for trade and so they 
came towbe replaced by overland railways. In a sense the Canadian 
Pacific And the Canadian Grand Trunk ‘railways, and thp Trans- 
9 Siberian railway are the practical fulfilments of th£ dreams of 
nortlf-wcst and north-east passages. 

MODERN TRADE 

To trace the influence of Euiopean demand for Eastern products 
Jeads to the story of the cxploi at ion of the world. Enough has been 
said to show that the voyages in the great era* 
t ^ol^OceiB 11 * maritime discovery owed their inspiration to 

• Commerce this demand, and resalted in most of the sea 

coasts.of the world becoming known. With this 
development of ocean commerce ships grew in size and seaworthi- 
ness and* skill in navigation increased. The result was not only 
that a^lxip could carry a much larger cargo than of old, but could 
carry it more safely and quickly. Tins had the effect of bringing 
a* greater abundance of Eastern products into Europe and of 
lowering thfiir prices, until eventually, with tfie growing civilization 
of Eur<g)e, lfixuries came to be looked upon as necessities, «md shch 
commodities As tea and pepper were in universal demand. *1116 
cqming ^pf the steamer and its displacement* of the sailing ship 
on most routes further accentuated this change. 

In J1869 the opening of the Suez Canal caused the virtqpl abandon- 
ment of the Cape route and the return of the Eastern trade to the 
Mediterranean route. That sfca regained some 
°* measure of its old importance and became again 
^ernmean a highway of trade. The new route to the East 
# / • • by the caual is considerably shorter thai^ the old 

route D$ # thc Cape. From Lorfton to Calcutta via the SuezCansS 
is 3,70(f miles shorter than via the Cape 

It was the necessity of securipg our route to the East that led 
to British and French interference in Egypt in 1878 and subsequent 
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British control- In 1915, when several lines to the East announced 
theic* temporary change from the Suez to the Cape route it was the 
Turko-German threats to the Suez Canal that causedathis retro- 
grade 5 >tep. The Turkish menace, which in the fifteenth century 
had checked the Mediterranean trade and taught Europe to look 
to the Atlantic recurred after more than four hundred years, and 
led to similar results. 

It is not merely by the curtailing of distance that the Suez route 
offeis advantages. Traffic by the canal passes close to Mediter- 
ranean lands and can make many profitable calls which entail little 
deviation. The Cape route offers none of importance except* Cape 
Town. 4 

The Baghdad railway which, under German auspices, was begun 
at Scutari and laid across Anatolia to the Euphrates valley, was 
to be a new overland route to the East. Its 
^RaUiniiy^ object was to link central and noil hern Europe 
with the East independently of the Mediterranean 
sea way. When Germany courted Turkey and drew that unfor- 
tunate country into the war, rt was with »thc hope of obtaining 
control over a route to the East independent of our Mediterranean 
route, and one that could at the same time threaten it. Tjie Drang 
nach Osten , as Miss E. C. Semple has pointed out, was but a recur- 
rence of Phoenicia's penetration of Mesopotamia and her estab- 
lishment of trading colonies, of Alexander the Great's eastward 
march to the Euphrates., and of Rome's expansion into this strategic 
region. The geographical factors have remained the same through 
the kges, though the actois have changed in race, nationality, and 
civilization. s , • v * 

When the Mediterranean once more became a great highway, 
trade had taken on some new aspects. The use of coal for industrial 
purposes by this time had led to great manufacturing addvity in 
certain lands, notably Gieat Britain. 

The result of this was twofold : first, it gave rise to a demand 
for raw materials ; second, it created a need for imported food for 
those growing manufacturing communities ^vhich 
Demand for produce none. Although, as a rule, manufactures 

Raw Materials at first depend on local raw material they eventu- 
ally have to import. Many manufactures come 
to depend 4 wholly on » imported raw material. Extensive 
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manufacturing leads to a demand for markets for the^manufactured 
goods. A new type of trade arises. • 

The carriage of raw materials, food, and manufactured goods 
is the chief* aspect of world commerce to-day. The tr^de in 
luxuri^, while it still corftinues, is relatively less important than of 
ojd. The Phoenician ship — • 

* With a cafrgo of lvoiy, 

An<J apes aud'peacocks, 

# Sandalwood, ccdarwood, and sweet white wine,* # 
was'^s characteristic of that cia of tiadc as the tiamp steamer 
is of this. , 

“ Dirty British coaster with a salt-cakfd smokestack 
Buttihg througli the Channel m the mad March days, 

With a cargo of Tyne coal, 

Road-rails, pig-lead, 

Firewood, iron-ware, and cheap tm-lrays.” 

0 A highly or gamzed industrial country? with a gn at diversity of 
manufactures, draws raw mateuals from mar and far. Generally 
speaking, it is the lands with abundant coal which 

? Ovorgeas import raw mat dials, and jt is tin* tropical lands 
• Industrial « , . ■« • . , . • . 

Development and the new count 1 u s # wluc h export raw materials 

and import manufactured goods. Europe, having 
lqj the world in manufacturing activity, ustd to take the bulk of 
the availabfe raw mat trials, but as tile m*v lands Income more 
densely # pop?riated by sdthis from Eurtjpe and natural •increase, 
industrial development bt*gan ovustas. The tendency is for # the 
n^w coi(jitries*to decrease their export of iav% material and their 
import of manufactured goods. # * 

No, civilized country with complex wants can become entirely 
self-supporting : certain materials are alvfays wanting. Tlie 
United States, owing to its size and range of chnfate, alone approx- 
imates to a state of self-support, but they lack certain tropical 
products and certain mineral ores. America is now using more of 
her m^crinls and food and has less of Ijoth to export. # Within 
her v^t # Somain there are widelnarkets for her own manufacture^ 

* goods, Cut many are exported. 

Australia at one time exported all her raw materials, but now is 
utilizing many in home manufactures. A larid like tlie Argentine 
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Republic, deficient in coal, can never become a manufacturing 
country on a large scale unless other sources of power are utilized. 

The manufacturing nations of the world are in temperate regions, 
chiefly in the northern hemisphere, and they will* continue to 
demand frorp the tropics, commodities which they 
( Ex fiJports ld cannot grow, rubber, cocoa, spices, various" fibres, 
palm oil, copra, different kinds of timber and many 
fruits. In return they will send machinery, clotfi and various 
manufactured goods. Tins ffade will persist, for it is unlilcely that 
tropical lands will ever become centres of manufacture. On the 
other hand, the east and west trade between temperate lands will 
tend to change as raw mateiials are manufactured in their land of 
production, and each land becomes more and more self-supporting 
as far as temperate products arc concerned. In the course of time, 
no doubt, the export of food from new colonies of settlement to 
older and more densely populated ones will cease, as the new lands 
increase their population and as a large proportion of the people, 
engaged in manufacture, cease to produce food. That will lead 
to a state of mattcis in which each land, by more intensive agii- 
culture, must produce its own food or import fiom the luxuriant 
lands of the tropics which, under white supci vision, will be made to 
yield a sui plus. 



CHAPTER XVI 


* » 

THE ORIGIN AND GROWTH OF TOWNS 

• ♦ 

ViIla'ges anditowns do not arise haphazard over the country side. 
Their •origin and growth is a material expiession of the activities 
and mode of life ofdhe community. «Tlic segregation of jnan into 
definite centres of greater 01 left size is an outcome of fhe operation 
of geographical controls, past and present. No explanation of 
urb^n geography is complete without a •jtudy of the history of the 
region. That alone can explain certain manifestations of which 
the cause no longer operates. A town must be regarded as an 
•evolving social organism. As Prof. Patrick Geddcs has expressed 
it, a city is not only a place in space, it is also a drama in time. 

# Important as geogiaphical factors are in the interpretation of 
the origin and growth of villages and toWhs, it must not be forgotten 
that the other factors also operate. To a certain 
P0 ^owns n 01 cxtent size begets size : a town of vigorous growth 
• attracts population beyond. the immediate require- 

ments •of« industries. The gregarious^ habit of man, which he 
shares with many of the lower mammals, leads to crowding for 
ci^wding’s sake. Town life has a kind of magnetic attraction* 
especially for the less individualized typ^s of mankind. This 
leads tm a depopulation of the countryside and smaller Centres of 
population in favour of the Jaiger ones, quite apait fiom, ariti in 
additions to, the normal growing demand for •labour in centres of 
increasing manufactures. When once a town* at lams the position 
of a ‘national or even regional capital, circumstances favour its 
continual growth. Moreover, a capital atti&cts population not 
necessarily dependent on its activities. Incidentally, it may be 
noted, the gregarious trait in mankind is a factor which adds to the 
other difficulties of city improvement and the gradual loosening 
of co^^ion ih urban areas. | # • # 

In analysing the geography (If a town, distinction must be maefe 
between the general situation in regard to the neighbouring country- 
side and the y actual site. Thus a situation midway between the 
Pentland^ hills and the Firth of Forth* was obviously favoured 

•l«7 
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in the eaily (Jays of Scottish history as commanding the route 
from England to the heart of Scotland. The actual site of 
Edinburgh was decided by the volcanic plug accessibly only from 
, one side and fiinged with marshes oil the north. 

°* Changed times have not decreased the vglue of 
. the situation but assess the site rather from i^s 
picturesqueness than from its utility. , 

The wide estuary of the Thames leads into the best, part of 
agricultural England and "opens to the narrow seas across which 
lie the ports of the mainland. Thcs? reasons were sufficient, in the 
early days of England, to give capital value to the estuary but it 
was firm ground on the swampy fringes of the river that decided 
the actual site of*London. 

t- 

Again, it must be noted that the factois which originally caused 
population to segregate in a spot are not necessarily the factors. 
• which promoted the growth of that village to a town or city. It 
was as a market village for the ncighbouiing dales that Sheffield 
originated, but its great growth is clue entirely to the steel industry. 
Scarborough began its existence as a fishing haven, but grew to its 
present size as a watering place. 

Only the chief factois in urban geogiaphy can be not f ^d, but a 
passing reference must be made to such vital influences , as the 
occurrence of di inking- water at all seasons of the 
i^Towng 0 * year, the proximity of fertile land, the confluence 
of routes, the rivet fotd, the meeting of diverse 
rural activities, and defensive positions. Befoic the ropd and 
railway era, water transit was a factor of much importance. These 
and other factors bring the village into being. The gro\pth of, a 
town is dependent, as a rule, on its being either a focus of trade 
routes or an industrial centre. 

A market town grows large and important if the tributv»ry area 
is rich and prosperous, but as a rule no market town outgrows 
* the locality, that is, the area easily reached in 

Market Towns half a day by slow farm wagons, unless it turns to 
manufactures on a large scale. Some market 
towns, however, lie on important tlrunk routes or at the focus of 
several, in which case their tributary area is larger than otherwise. 
Leeds commanding the easy Aire Gap leading through the Pennines, 
Salisbury at the convergence of many routes, Carlisle in the heart 
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of an isolated plain, or Winchester at a gap in t£e downs, are 
examples, although manufactures in most of these cases have 
also stimulated growth. 

Where godds m large quantity break bulk trade town^ grow 
quickest. This explains 4he trade centres where a navigable river 
makes its widest detour, like Timbuktu and its 
* Trade 1 Centre® P or * where the Saharan caravan trade transfers 
« # tc* river transport. Perm, on the Kama, where 

the road-borne trade of Siberia meet* the river routes Russia, 
r is aqother example. Chicago marks the southern end # of the great 
North American lakes : traffic between Boston, New Yoik, and 
other eastefn ports on the one side and the well-populated north- 
western states on the other, must pass that point. *A good instance 
of a railway causing the growth of a tiade centre is to be seen in 
Jhe case of Novo-Nikolaevsk, which stands on the River Ob, at the 
crossing of the Siberian railway. Hcie the tiade of the licli lands 
of the Altai, coming by the Ob, is transferred to the railway. Novo- 
Nikolacvsk has grown m less than twenty yeais from a tiny village 
to* a town of nearly 100 A 000 inhabitants. 

Change between sea and land transport affords the best examples 
of the growth of trading towns.' Few seaports probably originated 
asp trade centres. They were rather fishing havens with local 
interests in the beginning. On the oilier hand, some towns of 
ancient standing, like Alexandria, Majseillcs, and Cadiz, were, 
founded for »trade purposes. Later examples arc such ports as 
Imruingham, \La Plata, and the new West African port, P6rt 
Harcourf. • * • 

Many considerations, some of which change* from age to age, 
make a useful seaport capable of gibwth. In general terms these 
factors may be separated into two grojups, *those 
^rHi?o? pertain to the sea and r t4iose which pertain 

Seaports to the land. A seaport must contain a« harbour 
# which is easy of access by water deep enpugh for 

large vessels and reasonably*clear of reefs and shoals. It must have 
good slyeltejed anchorage ig shallow water with soft gropnd in 
whidi sitifors can get a firm holej These considerations were more* 
Important in the days of sail than in this age of steam. .Provided 
these conditions are fulfilled the farther inland a seaport arose the 
more likelihood it had of growth because pf the largci* area with 
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which it was r in direct •ommunication. This consideration had 
more force before the railway period than nowadays. Hence 
one reason for the growth of towns at the head of navigation 
on riyers. Such sites were good distributing alfd collecting 
centres. * 

All natural harbours do not give rise to seaports. On many 
coasts there are fine harbours that are practically deyoid of popula- 
tion. An essential factor in the origin and gro?vth of a seaport is 
a productive and populated hinterland. Withput this trade cannot 
arise. The area of the hinterland- of a port depends on various 
factors. Physical circumstances may restrict land communica- 
tions or limit the area of dense population ; the rivalry of other 
ports may mak^ itself felt. Railway connections may make the 
hinterland very extensive if not for all, at least for some, aspects 
of the trade of the port. Thus Aberdeen sends most of its fish 
* to London, the demand of which made the trawling industry grow 
to its present dimensions and brought great prosperity to the town. 
Narvik, on a barren paiv of the Norwegian coast, has its only 
hinterland some 170 miles distant by rqjlway in the Gellivara 
ironfields of Sweden. 

Growth in the size pf ocean-going vessels has led to a r new type 
of seaport which supplements the older ports up rivcrs v These 
outports, nearer to or actually on the sea, grow 
^Effec^on 0 * 8 ra P^^ by virtue of railways to the hinterland. 

Seaports Examples are Rouen with its outport of Havre, 
Bremen and Bremerhaven, or Lonion ^nd Til- 
bufy. In most cases the older port has been so long established 
as a trade centre that its prosperity is not adversely affected but 
rather enhanced by' the new port, which becopies a kind of trade 
suburb. The old port remains the trade centre. Artificial mea- 
sures frequently h*ve to be taken by a river port io secure 
a channel for moderate-sized vessels. It is only by constant 
dredging* of river silt that Glasgow remains accessible to c large 
vessels. «, 

The growth of a port is not always in direct relation to {jhe size 
Vnd productiveness of its hinterkfid. Entrepfit trade, ^liat is to 
say, goods in transit, may be landed and distributed a!gain by * 
sea or minor routes. Much of .the trade of London is of this 
nature. <, 
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Seaports may arise on coasts whicK afford few facilities for 
approach or harbourage provided the demands of the hinterland 
are sufficiently insistent. A trade centre may 
* Artificial thus be created which leads to the necessity of 
Construction artificial harbour construction. Madras is a case 
in point, and Buenos Ayres is largely another 
illustration. .Dover is an example in which the demand is a traffic? 
not invade commodities but in passengers and mails. 

Success leads to greater success, and growth begets grourfh. The 
9 process once started bears lUclf forward. The urban organism 
may 'not be healthy, but health is not a necessary criterion of 
growth. Trade pours into a town : its Jjintciland widens : traffic 
in transit increases.* A town which is busy with trade and receives 
much raw material starts manufactures. Even if fuel is absent, 
pther circumstances are favourable. No better example can be 
found than London with its numerous factories, most of which bear ' 
no relation to geographical conditions except a populous market 
at hand, abundant labour and facilities for distribution. The 
glass, leather, and metal ware of mediaeval Venice were the result 
not of local material but of wide trade relations. 

In contrast to trade centres which owe tljeir size to nodality on 
' % ^ trade routes, there are great industrial towns, many 

^Towni** °* are more than gigantic workshops, 

^ with a very high proportion of artisan population.. 

The great industrial towns on coalfields owe their growth, but 
rarely tfyeir origin, to the use of coal in manufactures. Towns like 
' Newcastle, Leeds, Sheffield, or Glasgow tfere 
“ iDdusYrla/ * originally market centres or seaports which have 
Towns proved valuable sitfes for manufacturing industry. 
t Towns of this nature are freed from fjie geogra- 

phical controls which limit the size of market towns and their 
proximity to one another. Manufacturing centres grow out of all 
proposition to regional considerations, and two or more adjoining 
ones may even coalesce. - Villages are absorbed as the urban 
organism sjyeads over the countryside and remain imbedded in the^ 
growing town as suburban foci^ The rapid growth of manufac- 
turing towns in many cases has led to crowding, unsightliness, and 
conditions far from healthy from both physical and moral stand- 
points. But there is no reason why a town* whose future expansion 

* 11— (1909 * 
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Health 

Resorts 


is foreseen well ahead, should not grow on well-planned lines care- 
fully decided in relation to the site and environment. Here the 
regional survey of the geographer comes to the help of the town 
planner. < 

The rapid growth of smolry manufacturing centres led, in the 
nineteenth century, to the growth of another type of town. The 
health resort and pleasure town, which is gener^Jly 
an overgrown fishing haven, is the direct oi^come 
of the industrial era. Every developed coalfield 
that supports a dense manufacturing population stimulates^ the 
growth of seaside or upland pleasure resorts. Great capitate also 
hav$ their dependent seaside resorts. A few of such towns are 
artificial creation's, generally of railway companies, which can offer 
sufficient inducements in the way of fast direct trains to give their 
experimental resorts a good start. 

* The mining of gold, silver, and metallic ores not infrequently 
gives rise to towns of phenomenally rapid growth. Such towns 
arc mainly districting centres for the adjacent 
mining fields. Dawson City was founded in 1896, 
at the beginning of the great gold “boom" in 
Klondyke. In three years it was a city of 25,000 inhabitants, but 
by 1913, with the partial exhaustion of the goldfields, had shrunk 
to 2,000. San Francisco was a tiny port for the cattle ranchers of 
.the Californian valley when gold was discovered in the Sierra 
Nevada in 1848. In v pnc year a village of 1,000 inhabitants grew 
to a town of over 15,000. The discovery of the Cq>nstock silvei 
lodfc in Nevada made Virginia City, and the exhaustion of the silver 
caused its rapid define. 

Lastly, there must be noted a small category^ of towns whose site 
has b6en arbitrarily chosen, or at least where growth is not due to 
geographical factors. Canberra, the Federal capital of, the Aus- 
tralian Commonwealth, is being built on an entirely new site in a 
valley oithe Australian Alps. Washington was chosen in 1790 
as the capital of the United States and has grown in consequence. 
St. Petersburg (now Leningrad) founded in 170§ by P^ter the 
Great, had little in its situation or , f ite to favour its impoRkribe, and 
yet it grew because for two centuries it was the nominal capital of 
the Russian Empire. 


Mining 

Towns 
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TRADE ROUTES BY SEA 

SAIL AND STEAM 

fcr has already been shown that from the early days bf long distance 
cofhmerce th<* way east and w f est between the Indian Ocean and 
the Mfediterranean*surpassed all others in importance. The Portu- 
guese and Spanish discoveries laid th<* foundation of gcca*i trading 
1 and*the complex web of routes that now cover the oceans of the ( 
worlcf. The steamship, with its precision in navigation, -estab- 
lished fairly definite ocean highroads in place of tl^e ill-defined ways 
followed by the sailing ships. 

The world's seaborne commerce to-day is carried on by both 
mailing ships and steamers. Although the number of deep-water 
sailing ships is decreasing, they persist on certain* 

• ^Routes*^ routes. A common voyage for one of these vessels 

# is to leave a European* port foi Australia with a 
general cargo of manufactured goods. Waiting for a fair wind, the 
ship goes down the English Channel and tiics to make long. 10° 
or 12° W f before standing to the south into the north-east trades. 
Sfie crosses the equatorial cairns usually well to the west and siyls 
more or less south by east through the south-east trades into the 
roaring forties making a long detour that often brings her within* 
sight of Tristan da Cunha, and reaching the ftieiidian of Greenwich 
in aboqf la£ 36° S. Thence “ running down the casting " to 
Australian or ftew Zealand ports is comparatively easy. A home- 
ward ‘coiyse infrequently from Newcastle, N.8.W., with coal for 
the South American coast, perhaps Valparaiso, which is reached 
by th&help of the westerly winds after a southerly course* Further 
north at*Iquique, Antofagasta or other Chilean port, a cargo of 
nitrate may be loaded and the vessels return home round Cape 
Horn rfgain taking advantage of prevailing winds. In the? Atlantic 
she turns north-east of th<? Falklands, depending on the westerlies 
till shf.£icjc* up the south-east ttades. Th# doldrums are crossed# 
in abofitVng. 28° W., sometime# very slowly, and then th^ north-* 
east trades, necessitate a wide sweep into the western ocean and 
Sargasso Sea,tjll the westerlies are caught about the Azores and 

take the vessel to the English Channel. 

• - - * . 
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Other sailing ships load wheat in Australia and return* direct to 
Eurbpe via Cape Horn, while others go from Australian ports to 
San Francisco or Portland (Oregon) to load wheat for the homeward 
voyage. A vessel provided only with sail power bound from 
Australia to California has to follow a Sbmewhat devious route, 
which shows seasonal variations but seldom permits a quick passage. 

In the days of sail and auxiliary steam the P. & O.^liners went- to 
Australia by the " Cape " and returned by the* " Horn ” t te take 
advantage of the winds. " Certain steamers between Britain and 
New Zealand, until a recent date, took a similar course. 

Sailing ships are not confined to these routes, but in no seas do 
they find more favourabje conditions of wind. Sometimes they 
^ try to round Cape Horn from east to west, against 

Conditions P rcva ^ n & wind. That is a difficult' task and 

may baffle a ship for weeks on end. She has 
4 either to hug the land and watch a chance to slip round in a lull of 
wind, or stand south to pick up the polar easterlies and run the risk 
of encountering ice. * H 

A voyage from Australia, New Zealand, pr California to Europe 
takes a sailing ship about three months, during which she probably 
sights no land. Therq is greater safety in the open sea. A cargo 
of grain, nitrate, or perhaps ore is not as a rule shipped to a definite 
port. Its ultimate destination is generally unknown wken the 
^vessel puts to sea, for the cargo is sold while underway. Sailing 
ships bound for Europe generally sail for the UnitedJtingdom or 
the Coritiqent, bound for Falmouth or QueenstowA for orders. 
The wind blowing at the time the vessel reaches the English Channel 
determines which port is made. Her orders send the ship to the 
port in which the Cargo has fftund a buyer. 4 f 

The Suez Canal route to the East is always avoided by sailing 
ships. It would ehtail towage through the canal which* in addi- 
• t*ion to canal dues, would stultify the chief value 

i °f the sailing ship, namely, its cheapness^ And 

IsaUing Ships the towage would have to be continued in the 
u i Red §ca, in most months of the yeaj. Similarly 

■the Panama Canal route will nev^r be used by sailing SiipJ. The 
landlocked Caribbean Sea is none too happy a place f<fir a ship 1 
without steam power, and the, Gulf of Panama is dreaded by 
sailors on account of its prevalent calms, which* indeed are as 
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hostile to sailing vessels as head winds : the latter may be over- 
come by tacking if there be sea room, but the former admit Of no 
release „e»£Pt by slow drifting. 

Ocean tramc by steamers is either in regular liners or " tramps.” 

, Linera have defiititely Appointed reutes and ports of call and 
j 9 usually sail on fixed dates. Cargo destined for 

I tLlnersMPorts ji ners mus t be brought to their ports of call by 
* • # land transit or coasting vessels, and there tran- 

shipped. Many lingrs carry passengers knd mails as wcll # as cargo, 
and others carry cargo alone* On a few of the most frequented 
rout& passengers are specially catered for, but on most routes they ’ 
are a consideration secondary to caigo fjom a paying standpoint. 

Tramp # steamers*, on the other hand, have no regular routes. 
As their name implies, they tramp the oceans picking up cargo 
• whenever they can and arc available in any pbrt 

j of ^ le oceans where need and profit call them.* 

§ ' Steamers Generally they endeavour to have a cargo every 
9 time they put to sea, •but if a profitable freight 

offers at a distant post a tramp goes thither m ballast .to avoid 
lying idle until an outward freight turns up. Sometimes a tramp 
is on a t jme charter, that is, for so many months or years she is 
hired 5 un between specified port^ with certain cargoes, say 
between Buenos Ayres and England, taking grain homeward and 
cgal outward. Sailing ships often follow the tramp principle, but 
their sphere*of usefulness is restricted, for reasons already discussed. 
A tramp having to make what she can, takes low freights rather 
than none at all. The competition among this class of steamer is 
pytifculyly keen because the cost of embarking on such an enter- 
prise as the ownership of a tramp steamer is Comparatively small, 
and the ocean highway being free to all there is a fair chance of a 
quick return for capital invested. 

Freights vary with the amount of tonnage required antfavailable. 
During the war the tramp owner had a rioh harvest. Thfc Govern- 
ment requisitioned much tonnage and enemy 
• action took a heavy toll, ^ith the result that thg 
' • number of shipp left for commercial purposes was 

* quite inadequate, and so freights rose to a figure they bad never 
before reached. 

The successful management of a line' offramp steamers requires 
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a considerable 'knowledge of commercial geography in order that 
the Vessels may be available where they are most required. The 
time of the harvest of food and industrial crops in all parts of the 
world, their success or failure depending on climatic causes, labour 
conditions affecting harvest and influencing defnand, dislocations ( 
of markets caused by wars and social upheavals — all these and 
other considerations must be borne in mind. The reporting of the 
movements of all vessels by Lloyd's signal stations materially 
helps. A- tramp owner must always look wel 1 ahead or he may 
find his ships unemployed or at a pttrt far distant from where the 
paying freight offers. This question of freights, more than distance 
from coalfields, determine? the pi ice of coal at the world's coaling 
stations on ocean routes. 

A return freight for the collier cheapens the coal which it brings. 
If the vessel has to return the whole or part of the way in ballast, 
the out ward-boi no coal must pay for both journeys 
^Cargoes* an ^ so be sold at a high price. Coal at Gibraltar 
is little cheaper than at Port Said, although 
Gibraltar is not half-way from Cardiff to IMt Said. At Gibraltar 
no homeward freight is likely, but if no height offers at Port Said 
the Black Sea poits with their grain traffic, or other Egyptian ports 
with their cotton, arc near at hand and will iurnish a cai;go. Eveh 
Colombo can sell Welsh coal, despite the Suez Canal dues, at a 
reasonable price because India and Burmese ports are sure to pro- 
vide homeward cargoes, it may be rice from Rangooil, jute from 
Chittagoftg, or other commodities. At Aden, on the^oth^r hand, 
coal' is dear because Aden lies on the edge of a barren land which 
produces little for export except coffee, or by transhipment ‘from 
Africa a certain amount of ivory and ostrich feathers. Coal at 
Buenos Ayres would be more expensive if the vessels that brought 
it were not in eager demand to take back wheat and maize, wool 
and hides. On the other hand, at the Falkland Islands coal is 
ridiculously dear, for the demand is small and return freight are 
unobtainable. 

Atlantic ^routes 

f The greatest volume of ocean traffic follows the North Atlantic * 
route from British and continental ports to the United States. 
It is not generally realised that the traffic goes south of west to 
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reach the American ports, for the English Channel and the Gulf 
pf St. Lawrence or southern Labrador are in the same latitude. 
Furthermore, great circle routes, which are a great advantage in 
these high latitudes, take ships well to the north. 

More northerly and so shorter traces are followed from August to 
January than during the rest of the year, when the prevalence of 
• . # polar ice on the Newfoundland banks necessitates 

t a* safer course. The loss of the Titanic in April, 

l Route 1912, by collision yvrth an iceberg recalls the 
> . dangers of i<«e. The autumn routtf from Liver- 

pool^ New York is 3,079 miles, and the winter and spring route • 
is 3,207 nfiles. From June to November shipping bound to and 
froift the St. Lawrence takes a still moreViortherly route and passes 
north of Newfoundland. From November to April the St. Law- 
,rence ports are closed by ice, and Canadian traffic has its qjvn 
terminus in Halifax, Nova Scotia, or United States ports. Great, 
circles, which can only be well understood on a globe, cause vessels 
from the southern Atlantic ports of tlicAJnitcd States and the Gulf 
ports to steam more oj less parallel to the coast of North America 
before turning eastward to join the great stream of North Atlantic 
traffic. This enables such vessels to call at Norfolk, Virginia, for 
(JDal without deviating to any considerable degr ee fiom their course. 
There arc no mid- Atlantic islands to Wve as coaling stations* on 
these tracks. 

The greater part of the North Atlantic traffic has its American 
’terminus infcNew York, but a fair proportion uses Philadelphia, 
Baltimore, Boston, and the Canadian ports. * « • 

Apart from the enormous quantity of freight cairied on this 
route, it has the greatest passenger«traffic of a/l ocean routes. The 
largest and most luxurious as well as the»fastcst 
: ^TMffle W liters run between North America and Europe. 

This is also the principal • route for jemigiants. 
The passenger traffic sets west, and it is only at the height of the 
American tourist season, that there is a considerable eastward 
stream* but tljis, of course, does not affect the emigrant steamers. 
On tlie*dlfier hand, the cargo traffic, largely in raw materials, 
cotton* tobacco, timber, and Certain ores as well as .corn, meat, 
and other foods, sets eastward. A great many westward-bound 
cargo vessels* must make the journey jn ballast, as European 
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manufactured goods are not imported to America in sufficient bulk 
to fi}l them. < 

With the opening of the new Hudson Bay railway, Port Nelson, 
on Hudson Bay, will become an Atlantic seaport for af least four 
months in the summer and early autumn. ..Wheat from the 
western plains of Canada, say Saskatoon, now reaches Liverpool 
| by rail to Port Arthur, 1,489 miles, lake steamers to Montreal,, 471 
7 miles, and sea to Liverpool, 2,888 miles. The IJudson Bay route 
will entail only 697 miles of rail transit and 2,966 miles ot ocean 
transit, if this route proves useful it will cause the most northern 
stream of traffic in the Atlantic. 

Several other noteworthy tiade routes cross the North Atlantic. 
That from American ports to the Mediterranean will be considered 
with the Eastern iuutcs. The route from Europe 

I - |hP OTtant t0 ^ 1C * n( ^ es anc * Central America runs 

} Atlanfic* Routes south-west across the North Atlantic. The traffic 
on this route is now augmented by shipping bound 
to and from the Pacific vi? the Panama Canal (p. 173). Lastly, 
there are the routes to South America from both American ana 
European ports. These join near the equator. The terminus for 
much of the shipping on these routes is Buenos Ayres, but a great 
deal goes to other poits'on the Atlantic coast, while many steamer 0 
pass through the Straits of Magellan to the southern Pacific ports 
of South America. Befoie the opening of the Panama Canal all 
tfie trade of Pacific South America with Europe, and most of that 
with North Ameiica, had to pass via the Straits of Magellan. The 
tr&dqto South America from northern temperate regions is mainly 
in manufactured goods and in coal, for the continent is poorly 
endowed with that mineral. Th? return freights are raw materials 
and food. There is also a good deal of outward passenger traffic 
on this route, but the emigrant traffic is almost exclusively from 
the Mediterranean.. 

Between tropical Africa and Europe there is much commerce, 
and since the Sahara cuts off from Europe the greater part of 
> Africa nearly all this commerce is seaborne., The 

‘ l^Sea lioate 11 P orts Africa being scattered, oceah - vessels 
^ generally call at several to complete or discharge 

their cargo! The most important, and one of the oldest routes, 
is not to tropical Africa but to temperate South Afrita ; that is 
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the roufe from Britain to Cape Town. This haj the choice of 
Madeira or the Canaries for coaling stations. This route is%also 
followed by the steamers which reach Australia via the Cape. 
Ascension Aid St. Helena are off the direct route to the C^pe and 
only intermediate vessels and not the fastest mail boats touch 
there. On ocean ioutes to Africa there is comparatively little 
passenger trafftc, even in emigrants, to South Africa. 

Afiic^n trade rasembles South Ameiican as far as the homeward 
trade in raw mate^als and outward trade in manufactured goods 
1 are .concerned, but there is little in it to compare with the trade in 
food«to Europe that occurs from the Argentine. 

Of the dhtward freights to South Africa, excluding those* which 
go dn to Au$tralia*only a little more than half returns direct. The 
rest makes chiefly for Indian ports in ballast or with Natal coal 
# to pick up profitable heights for the return journey via the Suez 
Canal. • 

Between Buenos Ayres and Cape Town there is little tiaffic and 
do regular trade because the two continents are mutually inde- 
pendent in their products and wants. 

EASTERN ROUTES 

* • 

•Secopd only to the Noitli Atlantic route in volume of traffic is 

that via t£e Mediterranean and the Suez Canal to and from India, 
E/st Africa, Australia, and the Far East. * 

The strength of the outward trade stream is from British and 
‘other IJortlAfiea and Channel ports. At Gibraltar — the first coal- 
t % ing station — it is augmented by some American 

Bas^nfpMtoats tra ^ lc * From there the direcj route is via Malta 
tc^Port Said, the •northern entrance of the Suez 
Cana^ ^nd, mean and discreditable town as it is, the g&teway 
betweenuthe Western and Eastern worlds. "The mail steamers 
to the East and Australia make deviations froift the direct course 
in orjjer to pick up passengers and mails. The P. & O* steamers 
call for this purpose at Marseilles, but in the outward journey they 
used to rec^ivo their mails at Port Said, whither they wer<j carried 
by exprfiss boats from Brindisi’ The overland route to^ Brindisi 
• allowed *mails and a limited number of passengers to leaye London 
two days after the mail boat had sailed, and overtake it at Port 
Said. On t£e homeward journey th£ same plan whs adopted. 
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Marseilles is reached by the steamer one week after leaving London, 
but is within twenty-four of London by rail. The Orient boats for 
Australia call at Toulon and Naples for passengers and mails. 
Formerly they shipped their mails at Taranto in southern Italy. 
This last call was not made on the homeward journey, when the 
mails were transhipped at Port Said for Brindisi to the P. & O 
mail express. 

From Port Said, where coal is shipped, the easte r n traffic traverses 
the canal, and goes down the Red Sea. Aden is another coaling 
" station. Here the route divides ; the main 
- ; £ 0ft J ln S stream going to Colombo, but important branches 

j en route making for either Bombay or the many East 
African ports. At Colombo, which is an important 
coaling station, the route again divides. The main stream of traffic 
goes east to the Straits of Malacca, via Penang and Singapore to 
the Pacific, but the Australian traffic turns south-eastward and 
enters the long stretch of 3,120 miles to Fiemantle. Routes also 
diverge to Madras, Calcutta, and Rangoon. 

Tilt* Mediterranean- Asiatic route passes through the heart of the 
woild, touches more lands and selves more people than any other 
route. It has been calculated that with its many 
Medkerranean p 01 ts of call it reaches one way or another abom 
Route three-quarters of the total population of the globe. 

Along this highway the East sends its raw mater- 
ials and food to Europe, receiving in return the manufactured 
articles of the Western world. The Suez Canal, aptly^termed the 
Ditcll, is the chief nodal point of the route and, because of its 
liability to attack f^om land, the weak link in the chain of world 
wide trade. - c 

The Vhcat, wool, gold, and coppei of Australia, the wpol and 
much of the mutton of New Zealand, the teas of India, Cejfion, and 
< China, the sugar of Java, the rice of Indo-China 
Goods* TUfflc ail< * ® urma > J ute °* Bengal, the wheat ^f the 
Punjab, the cotton of the Deccan, the sugar and 
tobacco pt the Philippines, the rubber of Ceylon aijd Malaya, the 
d^tes of the Persian Gulf, the coffee of Arabia, the soya Weens of 
Manchuria, the tin of the Straits Settlements, the petroleunft of the 
Persian Gulf and Burma, the cloves of Zanzibar, the pearls and 
pearl shell of Burma and Australia, the copra of the Pacific Islands, 
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tne ruDDer, ivory, and hides of East Africa— sill j>$ss through the 
Suez Canal to Europe. In return there go eastward machinery 
of all sort% iron and steel work, Welsh coal, manufactured cotton 
goods and Nothing and an endless variety of the industrial products 

# of Eqpope's manufacturing activity. • Some of these Eastern goods 
go direct to America across the Atlantic, but America's share is 
small in comparison with the whole and much of it is transhipped 
in Lennon. Along the Mediterranean also passes the commerce 
of the Black Sea %nd the Levant, including grain and petroleum 

9 from Black Sea ports, and wines and fruits from Mediterranean 
port?. And all along the route theic is, of course, intermediate* 
traffic. Japan, at the further end, yjar by year increases her 
import cjf food and raw materials, cotton, su$ir, and rice from 
India, Java, and Indo-China, while conversely her coal and manu- 

• facturcd products go further west. Japanese coal goes as far* as 
Singapoie, and it is some years now since Japanese matches almost 
ousted Swedish ones in India. Japanese household articles are 
ijow pouring into Britain. In time to tome Chinese manufactured 
goods will aLo find Western maikets. 

Another important steamer track across the Indian Ocean is 
that betjvcen South Afiica and Australian or New Zealand ports. 

# § By this route the greater part of the emigrant 

8 0 ®th^Atr|ca- traffic from Europe reaches those colonics, because 

# Route chcapci fares can be offered if the vessels avoid 

* the high dues of the Suez, Canal. For the same 
reason gr<fct deal of the trade, except passengers and mails, from 
Europe to Australia passes that way, although it is about 1,000 
nplc& lopger than via Suez. The vessels call at f Cape Town for coal. 
Of the homcward#traffic from Australia pcil&ps half goes by the 
Cape,a»d halfrvki Suez. Wool, an impoitant homeward cargo, is 
valuablt enough to go by the shorter route. ** Most of the vessels 
which return by the Cape coal at Durban aifd not ftipe Town. 
Thisjfc owing to a northerly course being followed ip oidor to escape 
the full force of the westerly winds. 

On^h^fouVe between South Africa and Australia vessels avoid 
the gteSrt: circle track which, dipping to lat. 62° S., is too near to 

" Antarctic icebergs and pack-ice to be safe, especially in .winter. A 
more northerly course which remains north of lat. 44° S. is followed, 
although it adds several hundred mile?tc»the journey.* 



172 


THE PRINCIPLES OF ECONOMIC GEOGRAPHY 

r < 

f PACIFIC ROUTES 

Ccfcnmerce in the Pacific Ocean developed later than in other- 
oceans. Most of the frequented routes followed the qoasts until 
the opening of the Panama Canal brought several 
Paeiito Routes transoceanic* tracks into * pronflnence. There is 
*a certain comparison between Atlantic and 
Pacific Oceans in direction of routes, but not in volume or natuve 
of traffic. The important North Pacific route is between VapcCuver 
or San Francisco and Yokohuma, Shanghai or f Hong-Kong. The 
great circle route between North America and Japanese or Chinese 
ports takes vessels as far north as the Aleutian Islands and so has 
to be lengthened by the flat+ ening of the arc. The nearest approach 
to a great circle route which the distribution of land allows a vessel 
to follow from Panama to Japan goes within about 100 miles of 
Sari Francisco, and so virtually coincides with other North Pacific 
routes. For steamers on this route San Fiancisco should afford a 
convenient coaling station 3,200 miles fiom Panama and 4,300 
miles from Yokohama. % t 

A globe shows clearly the advantageous commercial position of 
Yokohama, since great circle traffic between ports from Singapore 
and Manila to Shanghai on the west anft Prince 
Commerce Rupert to panama on the east must pa^s near it', 
and will probably coal there after the long coalless 
stretch across the ocean. San Francisco, in want of local sources 
of coal, has to import supplies from British Columbia, Japan, and 
Australia. Jhe chief volume of commerce across the North, Pacific 
sets towards Asia with manufactured goods and food to Japan and 
China, for Japan has <uow to import food. Return freights .areTess 
easily obtained though valuable enough, even if not bulky, when 
they take the form of silk and Oriental art work. Buj an exception 
is the case of sugar from the Hawaiian Islands, which goe^east to 
American ports or via the Panama Canal direct to New York. 

In some- respects tfiis North Pacific route is an alternative to 
the Suez Canal route to China and Japan;but scarcely a rival, even 
as regards passenger traffic ; while, the long overland jqurfiey in 
Canada effectively prohibits it being used as a route for gooSsVrom 
Europe to the East. Of course, for passengers and mails to China, 
^Japan, and even Australia via the Atlantic, the way by North 
^America and the Pacific is $he 'quickest if only because a large section 
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of it is lJy rail and not by steamer. Regular steamer traffic across 
.tlje tropical Pacific used to be* confined to a few lines of steamship 
between San Francisco, Vancouver, and Australian ports via 
the Hawaiian, Samoan, Fiji or Society Islands, but noje most 

# of the fast traffi® between Europe .and New Zealand takes that 
route. Between South America and Australia the^e is little traffic 
since there little to exchange. Most of what occurs is eastward- 
bound foal from New South Wales, as often as not in sailing ships. 
The South Pacific if an immense streVh*of deserted ocean till to the 

# south, in the forties and fifties of latitude, is the ealtbound traffic 
via Cape Horn for Europe, Australian wheat and wool, New Zealand* 
mutton aifd hides, and New Caledonian nickel-ore. The Australian 
coal for Chilean ports takes this route also whin in sail, and for 
North American ports for part of the way across the ocean. The 

.great circle route between Wellington and Cape Horn dips todat. 
67° S. Vessels follow a course some 450 miles longer, which keeps 

north of lat. 53° S. till it has to bend south to round the Horn itself. 

# 

• PANAMA ROUTES 

• 

The Panama Canal has already given rise to several new routes 
and to certain alterations in did routes. To understand these it is 
necessary in the first^place to realize that practi- 
cally the whole of South America lies to the east of 
North America, and secondly, that the only se# 
route previous to the opening of the canal between 
easterly and* western America was by Cape Horn or the»Straifs of 
Magellan. This is equivalent to saying that the Pacific Ocean— 
t^e las^ ocean to come into the world of conjmerce, excepting, of 
course, the Arctic Ocean — had oflly one entrance from the east. 
Therje is no e#mmercial route round the north of Arqerici or the 
north <rf Asia. T^ie Panama Canal, rmdway'from north to south, 
cuts through this immense land barrier that lieS athwart the world 
almefft from pole to pole. Its influence, thefefore, on tr^de routes 
isTgreat in readjusting regular lines, in adding new ones, and above 
all in.lac^itating the passage oj tramp steamers to and frojn Pacific 
Port** , , 

The* manufacturing countries of the world, with the exception 
of Japan, lje on the Atlantic and its seas. The United States of 
America and* even Canada are no eXteptions to this statement, 

i •' . . . 
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because their industrial centres lie in the east separated 1 by long 
overland journeys of over 3,000 miles from the Pacific. The firgt 
result of the Panama Canal has been to put the Pacific into closer 
relations with the manufacturing countries, an adjustment which 
operates more in favour of the United States than of Europe. 

By Magellan, Straits the distance between New York and San 
Francisco is 13,135 miles : by Panama it is only 5,26£, a saving of 
7,873 miles, or, in other words, a month's steaming 
im^Pawma * or an tramp. Froin Liverpool to San 

Francisco the canal effects a saving of 5,666 mijles, 
or about twenty-one days for the same vessel. There is, of course, 
the same saving between New York or Liverpool and Vancouver 
or other Pacific p6rts of North America. Again, the many Pacific 
ports of South America, so isolated in the past, arc brought into 
close relationship with Atlantic ports. Thus Guayaquil in Ecuador, 
the most northern of these ports, is 10,215 miles from New York 
via Magellan, but only 2,810 miles via Panama. From Liverpool 
it is 10,582 miles, so the saving is less (5,200 miles), but even that 1 
is important. To Callao the canal shorten^ the route from New 
York by 6,250 miles, fiom Liverpool by 4,443 miles; while to 
Valparaiso, the chief port of Chile and one of the most southerly 
Pacific ports of importance, the figures are 3,747 and 1,546 respec* 
tively in miles saved from New York and Liverpool. The distance 
fijom Liverpool to Valparaiso via Magellan (8,747 miles) is only 
367 miles longer than^from New York; and actually 49 miles 
shorcer than from New Orleans. To other Pacific ports ^of the 
Ameiicas there is a like difference. 

So it is obvious that while by the Magellan roitfe Europe is 
about equally placcd*with United States as far as distance is con- 
cerned in trading with these ports, the canal will materially change 
that and give the decided advantage to the United States. Ifieedless 
to say, theusame applies to the Hawaiian Islands. 

Now as Regards Asiatic ports of the Pacific. Formerly all^Jieir 
trade to and from Europe and Atlantic ,ports of America passed 
either via Suez or via the Cape o i, G^pd JSope. 

* Aslatle'Ports From New York to Yokohama by Suez is* 13,564 

f Kull fv aV ■‘jp* 4 |t j ^ 

„ miles, by the Cape of Good Hope 15,155'iniles, 
and by Panama 9,835 miles. The Cape route may be ruled out in 
these considerations. Fr^m Liverpool to Yokohama 1 by Suez is 
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1 1,678 nfiles, by Panama 12,372 miles, and the distances fopm other 
Eurogean Atlantic ports show a comparable advantage in favour 
of the Suez route. The distance from New York to Hong-Kong 
via Suez is A 1,655 miles against 11,744 by Panama : that is^to say, 
the Suez route is f shorter by nearly 100 miles, a negligible mileage, 

* however, in so long a stretch : other circumstances might easily 
counterbalance it. Liverpool to Hong-Kong by Suez is 9,785 miles, 
and by Panama J3.957 miles. The conclusion is that for Asiatic 
ports east of Hong-Kong the Parian^ route is an advantage to the 

• •United States, but for no Asiatic ports is it an advantage* to vessels 

from»Europe. Needless to say, the advantage of the Suez route to • 
European fraffic for Indian Ocean ports is even more pronounced, 
and* the sameistryc for American traffifc, though not to the ‘same t 
degree. f 

But it must not be overlooked that the above figures show that 
Japanese and northern Chinese ports are, by the Panama Canal* 
brought nearer to the eastern or manufacturing 
^ Panama 1 Route s ^ e °* t ^ le United States than they are to Europe. 
i The reverse was formerly the case. So here again 

America benefits from the new canal. 

We have seen that fast traffic to Austialia from Europe follows 
the Suez* route, but from New York the distance is shorter by the 
Cape of Grood Hope. From New Yorjt to Melbourne by the CApc 
is 13,083 miles, by Panama it is 10,392 miles. From Liverpool to 
ifelbouine by Suez is 11,654 miles and by Panama 12,966 miles! 
•Therefore, Melbourne the new route is advantageous only to 
American traffic and it puts Melbourne nearer to Amelica thjyi to 
British and North Sea ports by a few miles, but not enough to give 
a " decided advantage. To Sydney, however, the advantage is 
more decided^ Sydney used to be 1,423 miles nearer to Liverpool 
than'to^New York by the shortest route: it. is now *2, 383 miles 
nearer to New Yoik than to Liverpool, and that* is not a, negligible 
distagpe, for it means about nine days’ steaming for a tramp and 
about six days’ steaming for a 16-knot liner. 

Lastjy, there is New Zealand. New York to Wellington, N.Z., 
via IJageSan Straits, formerly \he shortest route, is ll,4f4 mile^, 

• but via*Panama is only 8,872 mfles. Liverpool to Wellington, N.Z.\ 
via Cape Town is 13,157 miles, via Suez is 12,989 miles, and via 
Panama 11,658 miles. That is to say* tjie Panama Canal brings 
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Britain nearer to New Zealand than it used to be, but gives a greater 
advantage to America. 

It may be useful to summarize these conclusions as follows — 

1. The canal most considerably reduces the distance between 
eastern and western ports of Canada and the United States. 

2. It brings Vancouver as a port for Western Canada into com- 
paratively near relation with Europe. f i 

3. It brings the Pacific seaboard of South America into* near 

contact with the manufacturing part of the United States, and to 
a less extent' with Eui ope. i 

4. It brings Chinese and Japanese ports (from Hong-Xong 
northwards) nearer to the Atlantic ports of North Aifterica than 
they are at preseht, but not nearer than European ports. 

5. It brings Australian ports nearer to the Atlantic ports of 
North America, but not to European ports, and gives them a slight 
•advantage compared with European ports. 

6. It brings New Zealand slightly nearer to Britain than it used 
to be, but gives a decided advantage to North America. 

7. It does not shorten the road to Indian Ocean or Pacific ports 
as far east as Cochin China from either America or Europe. 

Thus it will be seen that the Panama Canal is of far greater value 
to the United States than to Britain and, moreover, that to a great 
extent it reduces the disadvantages which the United States, 
compared with this country, has in distance to trading countries. 
To connect its widely-separated coasts was the principal aim of the 
Americans in undertaking this colossal work. In the Spanish- 
American war of 1898 the United States battleship Oregon had to 
travel from San Francisco via Cape Horn to the West Indies, where 
her services were required. Not? only did the loi\g road cause much 
delay, but i^ exposed the Oregon to the dangers of attack and wreck. 
It was a perilous journey for a solitary battleship to take at top 
speed in time of war. The strategic consideration of transferring 
her fleet Rapidly frorft Atlantic to Pacific is one that the United 
States must face. The Panama Canal ^makes the United States 

a Pacific as well as an Atlantic power. c. 

* , * 

The extent to which the Panama Canal has drawrf .traffic 
away from, the Suez Canal has hot been great. The bulk of 1 
the tonnage that passes through the Suez Canal bound East is 
from European ports tOi East African, India, Burmese Malayan, 
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Australian, Chinese, and Japanese ports. Itjias been shown that 
the Panama Canal will shorten none of those routes. And tfhile 
the new canal shortens certain routes from 
Panama America, which might therefore be expected to 

« Sin Canal abandon the old Suez route, another consider- 

a ation must not be overlooked. The route from 

Panama across the Pacific to Australia has no ports of call except 
Tahiti that would be profitable. From Panama to Japan and China 
it has been shown rbove (p. 172) that a call could easily made at 

# San Francisco, but there is no other. The Sandwich Islands are 
not dh a direct route, though it might be profitable to make a 
diversion to call there. The Panama royte to ^»ia and Australia 
takes vessels across great void tracks of waste ocean. On the 
other hand, the Suez route is studded with great ports serving rich 
end populous hinterlands. This may quite probably make it the 

, preferable route of the two even in a case where it is longer in mileage. • 
The question of canal dues must also be remembered since they make 
it costly to use a ship canal. The dues ’for the Panama Canal are 
4s. lOd. per ton, that is, for 100 cubic ft. of carrying capacity. 
For vessels in ballast the dues are 40 per cent less. In the case of 
the Suez Canal, dues for loadcdVcssels arc 7/r. 25 centimes per ton. 
Vessels in ballast pay 4 fr. 75 c. a ton. , There is also a toll of JO 
francs per passenger over 12 years of age and 5 francs for every 

• child. There are no passenger tolls in the Panama Canal. 

While the Panama Canal will principally benefit the United States, 
Canada will rfcap many advantages. Her eastern and western portj 
are now connected by a comparatively short 'sea 
f^Comm^ifieg 4 ' ™ute, but a more important result is that grain, 
lumber, tinned salmon and ofher commodities of 
export from tJ/^West will be able to reach Europe without the 
long joutaey round Cape Horn. The enormous deposits of coal in 
British Columbia wall find a ready market at Panama and perhaps 
at Sai^Francisco, coaling ports on the new routes ; and^her coal 
and iron resources in general as well as her water power will be 
developed 35 British Columbia epierges fronj her present isolation^ 

As cfealing stations and repairing yards, more than one of our* 
‘West Indian ports may be on the eve of more fruitful dhys, if the 
opportunities are seized before other nations in the West Indies 
forestall the British. The United States, with a quick eye to profit, 

1 2 — ( 1909 $ 
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bought the Danish Virgin Islands in 1917, and will be able to build 
an important coaling station at the fine harbour of St. Thomas. ' 
During the first six months of the Panama Canal as waterway 
95 per cent of the vessels traversing it were on one of four routes, 
first, between Atlantic and Pacific coasts cf the 
Panama United States ; second, between the Pacific ports 
Tonnage of North America and Europe ; third, between 
the Pacific coast of South America and Atlantic 
ports of North America and Europe ; and fourthly, between ( 
♦ Atlantic ports of the United States and the Far East. 

It is interesting to note that the cargoes from the P?cific coast 
of South America* were chiefly composed of nitrates and that the 
return freights were much less in bulk. 

Now that shipping has returned to its normal routes the use to 
which the Panama Canal is put can be more clearly seen. As 
regards liner routes from the British Isles, the New Zealand mail 
boats now go via Panama in place of Cape Horn, and fast traffic 
to Pacific ports of South America also uses the canal. Thee? 
diversions of route have not affected the volume of traffic via the 
Suez Canal. 



CHAPTER XVIII 


LAND ROUTES 

EUROPE * 

THE^dense population, high degree of development, and the rela- 9 
tively shoi? distances have resulted in a jietwork of routes in yearly 
all Jirectjons in Europe, the chief exceptions beinffthe less developed 
mountainous lands of the Balkan Peninsula and the unpioductive 
• thinly populated Arctic borderlands. The configuiation of Eurbpe 
prevents the development of large rivers with long navigable 
courses except in Russia. Yet navigable rivers, even if short, are 
of much importance, especially in giting access to inland sea- 
ports. « 

The principal waterway of western Europe is the Rhine and its 
tributary the Main. Light* draught sea-going vessels reach 
® i Cologne, but the traffic is mainly by tugs and 

The Rhine barges. The river is in use as far as Basel, some 
^ 500 miles from the mouth. Baige canals link 

Strassburg tyith the Marne, and Strassburg^>y the Bui gundy Gate 
with tljje Daubs and Rhone. • 

• The Rhone* is not navigable from the sea owing to a delta* but 
s^ggfestjpns have been made to circumvent Jhe delta by a ship 
canal from Mar^feilles. Recently a remarkable 
Ttye JlhoMw* canal was opened between Marseilles and the 
• Rhone at Arles, a distance* <ff 50 miles, of which 

A\ miles are through a rock tunnel in the hill£ behind •Marseilles. 
Thi%«anal has 10 ft. of water throughout. 9 • 

In Germany the Elbe and the Oder arc both navigable for long 
distai\|9es^id can be entered fjjpm the sea. The Elbe is levigated 
to P#a§ue in Czecho-Slovakia and the (fder to Kosel in Silesi|. 
There fs canal connection between the two rivers. By tfie Treaty 
of Versailles these and other rivers are made open to the vessels 
of all rations (v. 125). 
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The Danube, another international river, is the finest waterway 
in Europe. Sea-going vessels use the ports within 100 miles of 
the mouth and can ascend as high as the Iron 
The Puake Gates, where the Danube breaks tlfrough the 
Transylvanian Alps. Froln there to Ulm, in 
south-western Germany, steamers navigate the river. The main 
tributaries of the Danube, the Tisza, Drave, and Savg, are all- im- 
portant waterways. Danube navigation is linked by barge^canals 
with that of the Rhine and th? Oder. 

(I * 

The great plain of Russia has many navigable rivers, but all are ' 
‘frozen for several months in winter. Their tortuous courses* and 
shifting sandbanks do not facilitate their use, but 
BugiU’g oA account of the great distances and the com- 
■ Riven paratively poor development of railways, they 
> are of importance. It was the rivers and easy . 

passages from one to another that helped to knit the Russian 
plains into one political unit. After the storm of to-day has blown 
over, the ease of communication on the Russian plain will probably* 
lead again to a similar unity. In this connection it is of interest 
to remember that Russia, lying as it does between Europe and Asia, 
was in its early days a commercial rather than an industrial nation. 
The best waterway is the Volga, but its great drawback is that if 
opens to the isolated Caspian and not the open sea. The Don and 
the Dnieper, the two main streams to the Black Sea, flow through 
productive lands, but, are fit only for shallow-draught vessels. 
Canals connect the chief Russian waterways, and in. piaffes are ' 
built *beside unnavigable stretches, with the result that water-born^ 
traffic can pass from^one end of the country to the other. ( During 
the early years of the war severkl submarines wore transported by 
river afid canal from the White Sea to the Baltic. t t 

The Arctic rivers have a future before them as routes fo* timber 
exports. The Pechora and its tributaries comprise several thou-, 
sand mile$. of waterways fit for floating timber and, in park*, for 
steamers. , 

The distribution of relief in moft parts of Europe ,offe»s few 
hindrances to the construction of railways. The chief physical 
obstacles ‘‘are the inland seas which necessitate break in transit. 
Train ferries partly overcome this difficulty in the Baltic between 
Sweden and Denmark and Sweden and Germany. ‘ . 
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The existence of the broad mountain barrier in southern Europe 
. extending from the Pyrenees to the Caucasus has given 'great 
important to certain lowland routes and passes, notably the Rhone 
and Rhine valleys, the valleys leading to the Alpine passes, the 
Austrian and Carpathian gates, and the great Balkan valleys of 
.the Morava, Maritza, and Vardar. • 

• Paris, Berlin, and Mosco ware the chief focal points of European 
railways. The course of only a few trunk lines can be noted here. 

JJfom Paris a trunk rodte goes direct to yie western 
* Bsihray^Ceatres en< * °* Ftyr enees . then over the iterian plateau, 

* avoiding the heights of the Sierra Guadarrama, to* 

Madrid (&02 miles). From Madrid ^ continues south to the 
Guadalquivir valley and Cadiz, the port for Tangier and Morocco. 1 
At Medina, 124 miles before Madrid, the main route to Lisbon 
, branches south-west : another line to Lisbon descends the TSgus 
valley from Madrid. South American mails used to be loaded 
at Lisbon, where the steamer called four days out of Liverpool. 

From Paris up the Yonne valley, past Dijon and down the Rhone 
valley to Marseilles (535 miles), is the chief way from north-west 
Europe to the Mediterranean. It is the present route of all overland 
mail ang passenger traffic between Britain and the Far East. This 
Toute^av # es six days on the voyage topr from London. The Pfris- 
Marseilles route continues eastward past Toulon along the Riviera 
and joins the Italian railways leading to Genoa, Rome and Naples. 
Express tr&ffic to Italy from Paris takes a more direct route which 
leaveSjhe Di jon-Marseilles line at M&con and passes by CJiatnbGry , (he 
JMont Cenis tunnel, Turin, Genoa and Pisa to Rome (900 fniles) 
and* Naples (1,060 miles). A route to Tarantp and Brindisi, which 
used to be mail ports for the Far East, leaves’this line at Turin and 
passes <don g^he east of the Apennines. Another route from Paris 
leads faom Dijon by the Lake of Geneva and (he Simplon tunnel to 
Milan (552 miles), Venice (717 miles), and Trieste (870 iftiles). The 
shortest route from Calais, and therefore London, to Italy is across 
Flanders by Amiens and Chftlons and through the Vosges mountains 
to B%*el te Vy Lake Lucerne an£ the St. Gptthard tunnel .to Milqn 
(755*nfiles). 

The* Orient express from £aris to Constantinople? ascends the 
Marne vally jr for some miles .beyond Ch&lons. It then strikes 
eastward by Nancy and Strassburg, crosses the Rhine and descends 
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its valley to Qyrlsruhe, where it again turns eastward via Stuttgart, 
Ulmv and Munich to the Danube Valley and Vienna (868 miles). 

From Vienna the train follows the Danube valley 
^iprlSg 1 * *° Budapest (163 miles), and Belgrade \388 miles). 

At Belgrade, the line enters the Balkan valleys, 
first ascending, the Morava valley to Nish (whence a branch ' 
runs south to Salonika over the watershed and down the Vardar 
valley), then crossing high ground via Sofia to the Maritza, which 
it descends until it cuts across the plains to Constantinople, 1,960 
miles from Pafris. On this route at Vienna there joins the line fjom* 
r Berlin via the Elbe valley, Prague and the highlands of Motavia 
(446 miles). 

A newer overlafid route to Constantinople, via^Milan, saves about 
100 miles. From Milan it passes north of the Adriatic arid Trieste 
into the Save valley, which it descends to Belgrade, there joining 
«the present overland route to the East. It is claimed that by 
this route there would be a saving of some four hours, as com- 
pared with the Orient express, via Vienna, between London and 
Belgrade. r 

An impoitant southern route from Berlin is the route of the 
•Nord-Sud express by Munich and t'he low Brenner Pass into the 
Trentino and the north Italian plain. By this route Venice is 
806 miles from Berlin. 

, Across the plains of central Europe railways have to contend 
with few physical obstacles, and go direct from centre to centre. 

To Berlin from the west important ,+runk 1 routes 

(^Central * eac * * rom * >ar * s ^y th e Oise and Meuse valleys 
Europe and Cologne (310 miles), joining there the route 
from Ostend Und Brussels across the plain of 
Flanders. ,From Cologne to Berlin is 370 miles. Jgastw^rd from 
Berlin there are three trunk lines, the most northern to D^yzig and 
Leningrad (984 miles), the middle one to Warsaw and Moscow 
(1,200 mijcs), and thfe southern one skirting the north of the Car- 
pathians to Lemberg and Odessa (1,040 miles). Leningrad and 
Moscow; both have direct lines to the Siberian railway j[p. 186). 

One branch line in Scandinavia must be noted. Cppenfoagen is 
connected by rail and train ferries with Esberg on the North Sea, • 
Kiel for Hamburg on the Elbe, and Warnemunde for Berlin. 
From Malnfo (15 miles across the Sound from Copenhagen]^ a line 
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crosses Jt he plains of southern Sweden to Stockholm" (373 miles) and 
continues northward along the Baltic plains to H^paranda on the 
• Finnish frontier (809 miles from Stockholm). 

^ R aHwIya*” About 135 miles north of Stockholm theie joins 
the line from Bergen (631 miles) and Oslo, which 
includes the difficult route through the mountains of southern 
•Norway, where the line has to traverse 23 miles of.tunnels and rise 
to A height of 4,268 ft. At Boden the Lapland railway from 
Narvik (272 milGs) joins the northern branch line from Stockholm. 
Haparanda is beiug connected by bridge with the Finnish railways 
at*Tornea , whence a line got!s south and east, skirting the plateau 
of finlanjl, sending branches to the chief ports and reaching Lenin- 
grad after a course of 735 miles. The f northern links of th^s route 
to Ru^ia were* completed in 1915, when tfie war gave it a # 
value which has now been much lessened by the re-opening 
of Baltic navigation and the land routes through cehtral 
Europe. The new line from Leningrad to Muimansk, through 
t Russian Karelia, past several White Sea ports, has a length of 955 
^iles. 9 

The various countries of Europe have many gauges which neces- 
sitates break of transit in through traffic. The standard gauge® 
• of Great Britain, 4 ft. 8$ ins., is also the normal 

Ballvra^Oauges S au S c of Norway, Sweden, Germany, Austria 4 and 
central Europe generally, and is much used in 
■•France. A metre gauge is used on local lines in France. Spain 
and Portugal have a 5 ft. 5| in. gauge. Russia and Finland have a 
5 ft. *gaugrf In Ireland a 5 ft. 3 in. gauge is common. 

A§IA 

Krom thPTJarliest days of civilization there have J^ecn* caravan 
route# linking China and India with the Near East through the 
desert and arid countries of central and south-west ern*Asia. Such 
routfes persist, especially in those regions where railways have not 
replaced the earlier means of transport. 

Alftng aothcr caravan routes railways^ have been biylt or are 
projected.- Across Siberia n^xly the whole route of the overl$nd ( 
tea trade is now covered by rail. In central Asia liifts have been 
built to tap.the trade of great caravan centres like Semipalatinsk 
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and Tashkent. A railway is rapidly supplanting the caravan on 
one of the oldest trade routes in the world, that between the Persian 
Railways Gulf, Mesopotamia, and the Levant. Damascus 
Supersede is now a railway junction and a line^goes south 
Caravans Medina in Arabia within measurable distance 
of the holy city of Mecca. 

Navigable rivers play a considerable part in internal traffic in 
the peripheral lands of Asia. The interior, with its highlands and 
lack of rainfall, has few dyers of use to man except in the! central 
plains of 4 he west. c * ,, 

Asia Minor now has a trunk line practically complete from^u- 
tari, opposite Constantinople, to Basra, a port on the St at -el- Arab 
within 60 miles of the Persian Gulf. This is.the 
B^hdad Baghdad railway, conceived and built largely by 
ItSlway German enterprise. It has a gauge of 4 ft. 8$ in. 

The chief constructional difficulty was in piercing 
the four tunnels of the Taurus Range, near Adana. There is now 
through access from Smyrna or Scutari to Aleppo, some 840 miles, 
with branches to Levant ports of Mersina and Alexandretta. From 
Aleppo, or rather a junction 8 miles north, the line continues east- 
ward, crossing the Euphrates at Je^ablus and reaching the Tigris 
kt Mosul, which it follows to Baghdad, 1,500 miles from Constant^ 
nople. From Baghdad the -line continues down the Tigris Valley, 
a further 300 miles to Basra. It is claimed that by express train 
Basra will be within sixty-six hours of Constantinople ajid six da^s 
of London. A fast stfcamer from Basra could reach Bombay in 
three and a half days. That is to say, Bombay will, be nine and 
a hal? days from London instead of thirteen, which was the pre-war 

record. • ‘ 

„ * * 

At Aleppo the Syrian railways join the Baghdad line. A trunk 
line runs th& whole length of Syria, breaking gaug<Tat Rayak, the 
junction for the port of Beirut, to 3 ft. 5-3 in. from 
^Rallwaya” 4 ft. 8} in. At Damascus, 240 miles from Aleppo, 

* begins the'Hedjaz railway, which runs a disumce 
of 820 miles through the desert to Medina. 

| , The Syrian railways arc now linked through Sinai to th^? Egyptian 
J railways ynth a swing bridge over the Suez Canal. „ 

As regards inland navigation the Tigris is much more useful than 
the Euphrates. From Basra, which ocean-going vessels, can reach. 
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river steamers go to Mosul. The Euphrates is intermittently 
navigable as far up as Jerablus, but vessels seldom ascend beyond 
Hit. 

India islwell provided with railways. Ip the main they # radiate 
from the western ports of Karachi, Bombay, and Goa, and the 
* eastern ports of Madras and Calcutta. Several 

• ' BaUway% routes cross the country and trunk lines lead to 

. ^he Punjab from Karachi, Bombay, and Calcutta. 

From the Karachi-Punjab line a branch runs into Baluchistan to 
i Quetta and the Borders of, Afghanistan. Political c&nplexities 
no less than engineering difficulties have so far prevented the* 
extension *of this line some 400 miles across Afghanistan to meet 
the* Russian railways of central Asia. 'So far India has no*trunk 
railway line with lands beyond its frontiers. Through rail con- 
nection with Ceylon is interrupted by only 20 miles of sea in Salk 
Strait. The chief gauges in India are 5 ft. 6 in. and 1 metre. , 

The river routes of India are the Indus with its tributaries in 
4he Punjab, the Ganges, and the lowe* Brahmaputra. The Indus 

• is difficult to navigate and little used by steamers. 

^ 8 „ t r r Ocean steamers ascend the Ganges delta to Cal- 
cutta, and river steamers can go as far as Alla- 
habad ii? the heart of northern India. * 

Burinafias a trunk line from Rangooh to Mandalay and the upper 
valley of the Irrawaddi. The Irrawaddi is easily navigable by 
If earners high as Bhamo over 900 miles from the sea. 

• In the MjJay Peninsula a trunk line l'as now beeu opened, 
joining* Singapore, Penang, and Bangkok, and the upper M$nztm 
valley. The journey from the Siamese capital to Singapore now 
tikes t flirty-six hours by land in place of six.'days by sea. There 
is no other rajl connection with Siam. * 

Chln^ for long has made use of her rivers as the chief highways 
of the country. In this respect the Yangtse is far tha most im- 
portant. Steamers can ascend 1,000 miles, and 
W?ers° even ocean-going vessels use the port of Hankow, 
680 miles from the mouth. Above steamer 
navigjLtioft? in* spite of the rapids, the ri\%r is u$cd by tioats fdt 
anothei 400 miles. The lower reaches of the Yangtse ai£ Connected 
by a canal with the Hoang Ho and Tientsin, the port of Peking 
on theJPei Hfc/ The Grand Canal' is 660 myes long, but in few places 
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over 6 ft., and in stretches under 3 ft., in depth. It was constructed 
at various dates from 2,500 to, 500 years ago. The Hoang is very 
swift, and being liable to floods, is little used for navigation, lhe 
Pei is pavigable 50 miles to Tientsin. Tributaries of teie Yangtse 
and Sikiang flow in valleys which afford easy (communication be- 
tween Canton and northern China by river and road. 

Railway construction in China began late, but is now making 
progress. An important trunk line links Tientsin to Peking and 
Hankow. From Tientsin a line goes to Mukden, 
^Chlna ** * n Manchuria, 522 miles, connecting there with, 
the South Manchurian railway, which joins the 
Siberian system. This makes through rail communication between 
Europe and China. Tientsin has also direct railway connection 
over the Hoang flood plains with Shanghai. The Peking-Hankow 
line is now being extended by the Siang, the Cheling Pass (1,300 ft.), 
„and the Pei valley to Canton. Sections of this line, totalling more 
than half its length, have been built from either end. 

From Peking a line also goes north-west to Kalgan. Eventually 
this will be extended along the old tea route to Urga, Kyakhta, ai.d 
the Siberian railway. 

Japan has now an extensive railway system and has lately 
adopted 4 ft. 8$ in. in place of 3 ft. 6 in. as the standard* gauge. 

'The Siberian railway foll&ws more or less the old trakt or great 
military road across Siberia, and the age-old route of the trade 
between Russia and the Far East. The buildihg 

I was begun in 1891 and finished in 1905. -It tra- 

* , verses the southern part of Siberia, crossing all 

the great navigable rivers which serve as feeders for nortji and 
south traffic. Two lines, one from Leningrad and the other from 
Moscow, join at Omsk on the Irtish after passing through the Urals 
and traversing the agricultural lands of the northern steppe pro- 
vinces. Omsk is 1,857 miles from Leningrad and 1,860 miles from 
Moscow. ( From Omsk eastward the line, which has a 5 ft. gauge, is 
double-tracked the whole way. At Novo-Nikolaevsk the Ob is 
crossed and a branch, known as the Altai railway, turns southward 
'for Barnaul, Biisk, knd Semipalatinsk. At Krasnoyarsk the 
Yenisei is (Tossed, and soon after tfiie line follows the Angara valley 
to Irkutsk and Lake Baikal, 1,560 miles from Omsk. Railway 
wagons and carriages used to erbss Lake Baikal on 'a train ferry. 
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and eveh on rails laid over the ice, but a line built round the sou- 
thern end at great difficulty ncftv obviates this crossing. Ascending 
from the lake, the line attains its summit level at 3,137 ft. and 
reaches Cmta ; descending into the Amur basin, it soon.divides 
into two branches. Ai the junctioij the double track ends. The 
original line strikes south-east, leaving the Amur valley to cross 
the high inhospitable plateau of Chinese Manchuria, where it climbs 
to ov^: 3,300 ft.* Its terminus is Vladivostok, on the Pacific, 
5,400 miles fromJMoscow. In Maiyhuria the line throws off a 
southern branch at Kharbi*, which connects with tlte Chinese 
railways and leads also to Port Arthur. A later development was* 
the constriction of the Amur railway, which leaves the main line 
at the junction spme 60 miles east of* Chita sftid follows an all- 
Russian route to the Pacific, crossing the Amur at Khabarovsk by 
a bridge a mile and a quarter long and then ascending the Ussuri 
valley to Vladivostok. By the Amur line the distance from Moscrny 
to the Pacific is nearly 5,500 miles. 

• The Siberian railway is the one real artery of Siberia and the one 
link by which the fy eastern parts are in touch with Russia. 
Practically all the settlement of central and eastern Siberia depends 
on the railway. It has a further value as a quick route between 
Curoge and the Pacific for passengers and 'mails. In normal times 
Vladivostok is within 12, Peking witlun 14, and Yokohama within 
J>6 days of London. By sea the time required from London to 
Japan is s»c weeks. ^ 

Sibfejia i% well endowed with navigable rivers, but mo^t of them 
gflow from south to north, that is, across the narrowbclt of settlamftnt 
• , and lead to the useless Arctic Ocean. The Ob 

Siberia's navigable by river steamers to Biisk; 2,300 miles 
Blven^ % from the sea. Its tributary, the Irtish, is navi- 
• gable to the Chinese frontier The upper courses 

of these rivers and their tributaries bear many vessels. The 
Yenisei has 2,045 miles and the Leqp 2,700 miles o£ navigable 
waters, both exclusive of # tributaries. In eastern Siberia the Amur 
alone*of gre^t Siberian river^ has an easterly course. With its 
main ttifiutary the Shilka, it can be navigated for 2,000 miles freftn 
its mdhth. All Siberian rivers # are frozen or unnavigablc 6n account 
of drifting ice from about November to May. When the ice is 
firm^nd smooth it forms an excellent -s^dge route. ' 
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The construction of a few short canals and the canalization of 
a few difficult reaches of the rivers °would make water-borne traffic 
possible between European Russia and Lake Baikal. 

Two important trunk lines link the Russian railway System with 
central Asia. The Tashkent line from Moscow passes south of the 
Urals by Orenburg, over the Caspian steppes and 

Transmits Ian P ast t ^ le ^ea °* ‘^ ra * to Tashkent, f a distance of 
\ Railway 2,100 miles. From this caravan centre^ifc con- 
tinues 100 miles to meet the / Trans-Caspian line. 
The Trans-Caspian line runs from Krasnov odsk, on the Caspian Sea,’ * 
eastward for about 1,200 miles into the heart of the cotton-growing 
region of Turkestan, throwing off a branch to the Afgtfan frontier 
from Merv to KuShk. Opposite Krasnov odsk is Baku, the terminus 
of a line from Moscow about i ,500 miles long. The steamer route 
between the two railway ports is about 200 miles in length. 

. The Trans-Caspian railway is part of a possible railway route 
between Europe and India (p. 185). 

In recent years a railway has reached Persia. From Tiflis, ob 
the line from Baku to the Black Sea, a branch strikes south across 
the Caucasus, and passing through eastern Armenia reaches Tabriz 
in the north of Persia, about 400 miles north of Baghdad. 
This line has the Russian gauge. 



CHAPTER J£IX 

LAND ROUTES (CONTINUED) 

AFRICA 

Nearer to civilize^ Europe than any* other continent, Africa was 
' tievertheless late in coming into the world's trade. Wfth the excep- 
tion 8f the Barbary States and Lower Egypt, which belong rather 
to Europe than to Africa, the continent^ remained closed to com- 
merce till t late in the nineteenth century. In the*fifteehth century 
and earlier there was coastal trade, and a little trickled down to 
the trading ports from the interior (slaves, ivory, gold, ostrith 
feathers, and so forth), but even now the trade of Africa is small • 
in comparison with her potential wealth. 

* Many factors, several of them geogihphical, have contributed 
to the isolation of Africa. It is a most compact continent, more 
so than any other except Australia, which is 
j Africa's considerably Smaller. No # convenient inlets of ■ 
* Drawbacks the sea serve as gates Jto the interior; the rivers, 
though large, are not navigable far from the sea 
wj£hout interruption. African harbours are notoriously bad. The* 
coast opens direct to the ocean, with few islands or landlocked seas 
to redifqe th« ceaseless swell that breaks in surf upon^tlie shorq. 
bjost of the edasts are backed by low plains, often densely clothed 
in JhiCk yid impenetrable forest, reeking with npisture and infested 
with disease-bearing insects. Beyflnd this plain Africa rises in 
jagge<\ steps tot be height of the plateau. It is little to ba wondered 
that a continent, most of whose area has a tropifcal if not equatorial 
climate, proved difficult to penetrate, uninviting and mysterious. 
The Barbary States and Lower Egypt are cut off froim tropical 
Africa by the Sahara, whila the more attractive temperate south of 
the cogftinfpt is separated at lgast on the^west by the Kalahari' 
desert •fihm the Congo region. Tropical Africa is bulwarked by; 
•Nature igainst white invasion. It is true that its vefy mystery 
originated tal^s like those of the wealth of Timbuktu, and the power 
and splendour * ^f Prester John, both bfr which lured men ion. 
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but after all, ‘Africa, except for slaves, was only a stopping 
place, and sometimes merely a hindrance, on the road to the. 
East. ^ 

With the scramble for Africa and its partition among the powers 
of Europe in the closing decades of the nineteenth century, ,came , 
the passing of* the Dark Continent and the shedding of light on 
Africa. c • 4 

One of the great difficulties in opening Africa? to trade jvas the 
lack of transport, except 'htiman porterage, iMitil railways were 
introduced. Cameli are employed to cross -the ’ 
Sahara, but in tropical Africa the inroads ofr the 
- tsetse fly piake it impossible to use horses or cattle 

as beasts of burden (see p. 26). Finally it must be remembered 
that the greater part of Africa is peopled by negroes, a race not 
conspicuous for initiative and enterprise, and one which in the 
stagnation of a tropical climate has made little advance. 

The main highways of Africa have always been the rivers. In 
view of the great distances !o be traversed they are likely to remain 
; of first importance. Several of the railways in 

Africa are built to link navigable stretches and to 
* * circumvent rapids, 1 falls, or circuitous (Hours of 

the river. The Nile can be navigated as far up as Goijdolroro in 
Uganda, but at low water the cataracts are an impediment. 
Channels in the delta give access to the seaports. The Zambezi 
is navigable from the nouth to Tete, a distance of abotit 250 miles. 
The Limpopo has only a short navigable stretch and file Change is 
unnkvigable. In these respects South Africa is poorly endowed, 
although several of the upper reaches of the Zambesi and i f s tribu- 
taries can be navigated. The Congo system affords a magnificent 
series of waterways, but unfortunately for the^dcvelopment of 
tropical Africa, navigation is interrupted between the seaport of 
Matadi, 86 miles from the coast, and Stanley Pool. These diffi- 
culties aru overcome by a* railway 147 miles long from Matadi to 
Leopoldville. From Stanley Pool vessels can pass up the main 
ft ream rbout 1,000 mil^s to Stanley Falls, whence there aVailway 
to Pontlperville, 78 miles. Navigation then continues 200 ‘miles to 
Kindu andhs again interrupted. A railway from Kindu to Kongolo ' 
is 217 miles long. Steamers ply for another 50 ipiles up the 
Lualaba, the head stream* of the Congo, to Kabalp, whenci there 
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is a railway along the Lukuga valley to Albertville, on Lake 
Tanganyika, 165 miles. Tugs and barges can ascend the Lualaba 
from Kabajp some 400 miles to Bukama, the present terminus of 
the Rhodesian railways. The Ubangi, the main right tributary of 
>the Congo, can be’navigated almost to its head within about 250 
miles of the navigable headstreams of the Nile. « 

•ThS Niger oan be ascended 500 miles as far as the vicinity of the 
Bussa rapids. Msfhy of the upper reaches are navigable, notably 
between Kabara, the port of Timbuktu, and Bamako, whence a 
railway 340 miles long has been built to the head of navigation on 
the Senega^ about 400 miles from the seaport of St. Louis. An 
extepsion of this line to Dakar (260 miles) is now completed. > The 
Benue is#an impoitant tributary of the Niger, which vessels can 
ascend as far as Yola. In the wet season practically the whole 
bourse of the Niger, including the Bussa rapids, can be navigated. 
The Gambia River is accessible to vessels for 200 miles, a fact which * 
lgd originally to the foundation of the Gambia as a British posses- 
sion. The value of the great lakes as waterways must not be 
overlooked. • 

Railway construction in Africa in the main takes two forms, 
lines from the interior to the coast, and lines such as those men-* 

• m tioned above, linking, up navigable stretches .of 
^Construct!”* rivers. There is at present no trans-continental 

line. Such a route would have little value for* 
through tra3e since the whole of the African continent is washed 
by navigable? seas, and the Suez Canal has made Africa a*h island 
Several trans-continental routes, however, are projected. The Idea 
strikes the imagination, and the scheme portrayed on a map makes 
a strong appeal <o imperial sentiment, even if its practical 
realization is^ Sfrtle doubtful. • 

In Eg^pt there is railway connection from Alexandria and other 
delta ports to Cairo and up the Nile to Assuan at the firs\ cataract 
•• (684 miles). The gauge breaks at Luxor. From 

Aswan to*Wadi Haifa, at the second cataract, the 

• •• • navigable Nile^takes the place of a railway fo£ 

208 miles. From Wadi Haifa rail, avoiding a great loop of ^he river^ 
goes across, the desert, meeting the Nile again at Abu-Hamed, and 
follows th§ riyer to Atbara and Khartum (579 miles), with a branch 
from Mbara to Port Sudan and Suakin, on > the Red Sea (280 miles). 
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Beyond Khartum the line continues south to Sennar (168 miles), 
and then west to El Obeid (270 miles), a centre of the gum trade»in. 
Darfur. 

r 

The Egyptian railways are connected through the peninsula of 
Sinai with the railways of Syria, and westward projections are 
destined to reach Tripoli and Tunis. 

In the east of tropical Africa several disconnected lines bring 
the interior into relation with the coast. The Abyssinian .railway 
„ runs from Addis Abbaba, at an .altitude of 7,732 ft. 
i The to the French port «jf Jibuti, on the Gulf of Aden* 
| Railway 0 (500 miles). The Uganda railway runs from Port 
Florence, „on Lake Victoria, to Mombasa (584 
miles), and the former German line through the Tanganyika terri- 
tory connects Kigoma near Ujiji on Lake Tanganyika, with Dares- 
salam (778 miles). All these lines involve heavy gradients 
but are routes of first importance in the development of the 
interior. 

South Africa has a well-developed railway system, with trunk 
lines from Cape Town and cast coast ports) Mining activity has 
stimulated northward extensions to Rhodesia and 
lUllway^fm the lake region, while war was responsible for 
Booth Airies extensions in South-West Africa. The railhead 
of the Rhodesian line is at present at Bukama, 
on the head stream of the Congo in Belgian Khatanga, 2,700 miler 
from Cape Town by way of Bulawayo. 

.A shorter joutc to Rhodesia from the sea is projected and partly 
built from Beira, which already has circuitous rail connection witl 
Khatanga, and a line from the navigable Zambesi is approaching 
completion northwards to Lake Nyassa. <> 

Several lines from the interior reach Atlantiowptets north of 
Cape Town. There are two good harbours in South- West* Africa, 
Liideritz Bay and Walfish Bay, from each of which a railway runs 
to a considerable system i» the interior. It may prove advisable 
in the future to build a short route into Rhodesia from Walfish Bay, 
ip spite «of the obstacle, of the Kalahari desert. In- Angola' a line 
from Lobjto Bay, already built 40Q miles to Bihl at an altitude of 
5,000 ft., is' projected to Khatanga, and will eventually form part 
of a trans-African route. The Congo railways have been mentioned 
above (p. 190). - , 
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In West Africa the railway lines in the main are complementary 
to river routes. An important lir^e is from LagoS by Jebb% (307 

* • # miles) on the River Niger to Kano (700 miles), 

fgJStr * n P ro ^ uc ^ ve ^ ear t of northern Nigeria. 

Lines on the upper Niger are mentioned above. 
In French West Africa and the Gofd Coast several lines link the 
interior with the coast at Accra, Secondi, Dakar, Ktmakri, etc. 

Morocco liTitil recently liad no railways, but theie is now a con- 
siderable length of track projected an<^ partly under construction. 
|A line joins the coital, Fez,^:o several coast towns*and a further 
exf^psiqp to the Algerian railways is now completed. Tire, 
Algerian milways are mainly coast lines with inland branches in 
places. The line from Oran to Am-Scfra and Colomb-Bbchar, 
465 mil<£ in lengtlT, is part of the projected trans-Saharan railway. 
The much discussed Cape to Cairo route resolves itself into # the 
1 best means of connecting Bulawayo with Khartum. Railway 
from Cape Town to Bulawayo is 1,362 miles. 

* Calro R Rail°wa Combined rail and navigable river route from 

* Route ^ Cairo to Khartum is 1,242 miles. There remains 

a gaj? of 3,000 to 4,000 miles depending on the 
route chosen. Considerable <Jifficultics have to be faced, among 
yhich tAc most formidable are the sudd of the Bahr-el-Ghazei 
regiorf, thfc forests of the eastern CongoPand the mountainous nature 
of the central lake region. The obstacle of foreign terntory in 
file way of jn all-British line has now been removed. The principal 
. alternative routes suggested are as follows* It will be noted tliat 
two oPthen\ reduce railway construction by utilizing the lakes 
is njpeh as possible. {See Geographical Journal, Feb., 1920. Aiticle 
a Ad maf by iftr. Wilson Fox.) m f 

1. From Bulawiyo to Bukama by rail, and thence by rail or 

river *t(? Stanleyville, by rail eastward past Lajce Albert to Dufile, 
Gondokoro, and between the White Nile an<i the Abyssyiian high- 
lands^o Sennar and Khartum. This route would entail about 
2,500 miles of new railroad construction* 1 

2. Fjom Bulawayo via Salisbury to Beira on the coast, and then 
north ifaliridi, on Lake NySssa, by steamer to the north endf 

,by rail^to Lake Tanganyika, by steamer to Kigoma by* rail vi& 
Tabora to* the south end of Lake Victoria, by steamer to Entebbe, 


route chosen. 


.then rail *to* Dufile and Khartum as ^bove. This route would 

• IS— ?190% 
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entail 1,600 miles of new railway and would embrace only 800 
mileS' of lake transit. t 4 

3. From Bulawayo to Broken Hill and Tanganyika and thta 
as above. This route embraces 500 miles of lake tifcnsit, and 
1,700 miles of new railways. * 

The last route, with 5,870 nrfllcs between Cape 'fown and Caiio, is 
the shortest, aiicl at an average speed throughout of about 12 miles* 
an hour would entail a journey of some seventeen to eighteen days. 

The projected flying ron\e from Cairo to Cape Town follows in 
the main the last of the above routes. The defhands of an aerial 
route in convenient landing places, acces^ibl^for 
Aerial Route supplies and clear of obstructions, are met by 
much the' same considerations as favour railway 
construction. The projected route is 5,206 miles* in length^nd has 
forty-three aerodrome sites. The time taken, including delays for 
one reason or another, will probably he four or five days. 

Another projected transcontinental railway is that across the 
Sahara either from Tangier <jr from Colornb-Bechar, the present heac^ 
of the lino fiom Oran. Originally projected as a 
Proposed ioute to Timbuktu, when *that city still had a 

Railway fabulous reputation^ the line is now planned to 

go farther east, and passing by Agades to react} 
Lake Chad and French tropical Africa. A branch is proposed to 
Gao, on the navigable Niger. The main line is planned to follow 
the easiest route and one which will link many large oase*> to orit? 
another and to the cAast. Its length to Lake Chad woijld be 
about 2 ,000 smiles. * 

The majority of African railways, including those of South Africa? 
have a 3 ft. 6 in. gaiJ&e, but mo^t French lines, and those c* former 
German possessions, have a metre gauge. The Egyptian lines have 
a 3 ft. 6 in. *gauge from Luxor southward and a 4 11. J irf. gauge 
northward v The gauges in Moiccco are one metre and 4 ft.^J in. 

AUSTRALIA 

Australia is largely a desert fringed" with fertile lands. Its 
civilized "population is, and probabfy always will be’, nfiSnJy peri- 
pheral. Oi^e of the many peculiarities of the continent is fyflack 
of rivers. The Murray-Darling system comprises the only rivers 
of any size and their intertriittent -water supply make* navigation 
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uncertain and at best seasonal. With high watgr the Murray is 
navigated as far as Albury, tibout 1,400 miles from the ntbuth. 
The Darling can be ascended m favoui able conditions for 1,200 miles. 

The railways of Australia are chiefly lines linking mining, fast oral, 
and agricultural Regions with scapulas. Those in New South Wales 
radiate from Sydney and those in Victoria from 
^UUway* Melbourne. Each State originally chose its own 
. gauge regardless of the probability of interstate 

connections. Noy that trunk line* have been built, the incon- 
1 vepience and expense of thte breaks in gauge ar? considerable. 
Sug|;esttons for the unifications of the gauge throughout the" 
Commonwealth have made little progress. Interstate rivalry 
seelns to prevent <my one of the three chief gauges being adopted. 1 
Eventually 4 ft. 8$ in., the New South Wales and the Federal 
, gauge, will probably become the standaid. All the State capitals 
are now linked together by railway and lines aie undex construction 
to Canberra, the new Federal capital which is also to have a line 
135 miles long, to its own seaport in Jtrvis Bay. From Brisbane 
fo Adelaide, via Sydney and Melbourne, is 1,790 miles. From 
Adelaide the line continues to Port Augusta, at the head of Spencer ' 
Gulf, crossing on the way the important mineral route from Brokei» 
Hill t # o Port Pirie. At Port Augusta begin two long transcon- 
tinental lines, one to Kalgoorlie, Path, and Fremantle, which is 
complete, a distance of over 1 ,400 miles, and the other to Oodnadatta* 
478 miles, »but planned eventually to cro^s the interior to Port 
Darwftj in tic Northern Territory. • 

# The southern transcontinental line, which has a gauge of # 4ft. 
81 i»., tyringsithe distant south-western corner of Australia into 
touch with the regt of the CommAiwealth, with which its former 
relation wtre sjjJely by sea. It also brings eastern Australia two 
days nwer tc Europe for mails and passengers, if these 1 are landed 
at Fremantle, to continue their journey overland. * 

Th^ proposed line from Port Darwin ^to Adelaide woiid help to 
open to stock-grazing tfye lands of the artesian basin and the 
• # # . Macdonnell lunges. It already forms # an irr^ 
t?AMAlde * P ortant stoc k route between Oodnadatta # and the 
mjeet south coast, fey means of the completed line the 
Northern Territory would lose its present isolation 
from ^;he other parts of the Comnfbwwealth. Its advocates * 
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maintain that the completion of this transcontinental router would 
put Adelaide within seventeen days of London via the Siberian 
and Chinese railways and steamer from Hong-Kong. These 
advantages are more likely to be gained by the construction of a 
line from Poit Darwin, through the western part gf Queensland, to 
the New South ^Wales railway system. The extension of setfeial 
of the disconnected Queensland lines would meet this trunk line. 

Railway construction on the interior plains jjmd ^plateaus of 
Australia finds its chief difficulty in the drought conditioift, but 
the lines from the east coast to the ii^erior have* severe gradients. 

New Zealand has a tiunk line practically from north to south 
of both islands. 



CHAPTER XX 

LAND ROUTES (CONTINUED) 

NORTH AMERICA 

’ before the advent of raAvays water routes to&k a* great part 
in Transportation in North America, and they are still of much" 
importance. The early histoiy of colonization of the continent 
centre^ round the valleys of the St. Lawrence, 'Hudson, and 1 
Mississippi. 

» The great lakes linked to one another and the St. Lawrence by 
canals ai e busy waterways with an enormous volume of traffic ici 
ii on-ore, wheat, etc., during seven or eight months 
North America’s °f the year. The Eric-Mohawk-Hudson water 
4 Water Routes rout<* links the lake system to the United States 
. seaboard, and is joined to the St. Lawrence by the 1 

Champlain Canal. To imp! ore fuither the water connections with 
^he >\pstern plains a new Welland ship canal is under construction, 
with a depth of 26 ft Tins takes the place of the pioposcd canal 
jfom Georgian Bay, on Lake Huron, to Ottawa. The Georgian 
Bay canal* planned to be 20 ft. deep, woijld, however, allow sea- 
going"^essais to reach the great lakes with ease, and would save 
«3Q0 miles on* the present route by Lake Ene. • 

The Mississippi mouth is bloc ked by a dc It a, but the liver , all hough 
liable to heavy <floodj? and very* pi one to ^hift its channels, is 
navigable fry li$it draught river steamers as far as St* Paul, while 
its tributary, the Ohio, is navigated info* Pennsylvania. The 
Missouri is subject to floods to a greater extent thaif the other 
tributaries, but can be navigated almost to tfie foot of the Rockies, 
not many miles from the.Canadian frontier. Several of the other 
tributaries of. the Mississippi gre useful water routes: yie whole 
river# system furnishing about 16,000 mfles of navigable river*. 
As a rflle navigation is interrupted for several months the year, s 
Several othgf North American rivers arg of minor and local value 
as wa£erways. # Of these the Columbia, #on the Pacific coast, is • 

197 
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open to vessels Jfor some 250 miles. In Alaska, the Yukon is the 
main # route to the goldfields and is navigable for about 1/500 milps 
during a few months of summer. # 

A number of trunk railways cross the continent from Atlantic to 
Pacific. They have importanfe not only in joining the populated 
. centres of east and west but serve as links in routes 
from Europe to Japan, China and # Australasia. 
The first through route in the United States was 
opened only fifty years agef, and in Canada less # than forty. 

The chief physical obstacles controlling the course of traps- { 
'continental railways are the rugged Appalachian mountaiifs uAhe 
east, tjie great lake , in the north-cast of the plains, and the numerous 
ranges of the western cordilleras. Routes wind considerably* in 
crossing the western ranges in taking advantage of the easiest 
passes, while gaps in the northern Appalachians decide the course 
ef the lines to the Atlantic seaports. The great lakes necessitate 
a southward deviation of several routes. 

Canada has three transcontinental railways. Owing to the 
closing of the wateiways in winter, these aiyl other lines are vital 
to the development of the count ry . As t hrough routes to the Pacific 
the Canadian lines are shorter than those of the United States. 
In proximity to Europe'and ^\sia their Atlantic and Pacific t^rminf 
also have an advantage over the ports of the United States. For 
through traffic to Australia and New Zealand the United Statqg, 
lines, preferably extended to Mexican poits, have the ‘advantage. 

The Canadian Pacific railway runs from Halifax and«St. John's, 
icc-frec ports in winter, across United States territofy in Maine,« 
to Montreal. Fiom Montreal it iasceiyls f tl\e 
C Pftelflo 11 " a ^ va valley, passes north of the great lakes and 

Railway* reaches Winnipeg, which, with l^es«knd«b^rren 
lands to the north and the United States frontier 
to the south, lies at'a nodal point of all east and west traffic. From 
Winnipeg /he line cro'sses the plains via Regina, to the Rctokies, 
dividing at Medicine Hat, the main linQ going north-west to the 
Kicking Jlorsc Pass (5,300 ft.). It if proposed to save ny^ch*of the 
climb to this pass by a f6-mile tunnel. From the Rockies fna line 
passes through the Selkirks and at length by the Fraser valley to 
Vancouver (3,595 miles f$om Halifax). By following the Inter- 
colonial line from Halifax, through New Brunswick, ( and along the 
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St. Lawrence to Montreal, it is possible to remain on Canadian 
territory* by adding about 200 miles to- the length df the 
route. • 

The Grand Tiunk Pacific railway starts at Moncton, at the head 
of tj^e Bay of Fbndy on the line between Halifax and St. John. 

It follows a circuitous route to Quebec, in order 

• Grand^friyik to remain on Canadian tcrritoiy, and then goes 

• 1 Hallway Across country to Winnipeg. From there it 

strikes north-west • into the great jplains via 
Edrnonton to the Yellowhcad*Pass (3,700 ft.), and t hence, by a some- 
what devjous route, following vaiious valleys to Piincc Rupert, on 
thf Pacific, the most northcily Canad^n port. From Halifax to 
Prince JRupert is # 3,746 miles. Lastly, there is the new Canadian * 
Northern railway which, when complete, will afford a route from 
Quebec and Montreal via the great lakes to Winnipeg, Saskaft>on, 
Edmonton, the Yellowhead Pass, and Vancouver. Most of the 
line is already constructed. 

# The Hudson Bay railway is now neaiing completion. It runs 
from the Canadian Northern line, in the heart of the wheat region, 

• with connections from Winnipeg, Regina, and 1 
H Ri®w»y fty Saskatoon, Via Le Pas, to Port Nelson on Hudson 

• # Bay, a distance of §10 miles. The value of this 

route for wheat export has already been discussed (p. 168). 

One other Canadian railway must be mentioned. That is the 
Yukon railway from the United States port of Skagway, m the 
Alask#n “^an handle," to Whitehorse, on the navigable Yu\on. 
The line climbs over the White Pass at a height of 2,897 ft. Of its 


1 2(f miles thfe first few are in United States territory. 

Th^Unitcd States has a higldy* developed railway system with a 
total mileS^e ci over 266,000 miles. The standard gauge, like that 
• of Canada, is now 4 ft. 8J in. 


United States 

1 .J^ wg y 

System 


From New York a line follows tfic Hudson- 
Mohawk valley through tfie region oi the great 
lakes, fy Buffalo and Detroit, to Chicago (980 


miles/, ifihioago is the starting point oMlirough lines l^rth-w^st 
of St.VauI, with connections tp Winnipeg (868 miles), and Montreal # 
(850 miles), through the western cordilleias to Pugef Sound and* 


Seattle {1,911 miles), and west .via Omaha, Ogden, and the Great 
Basift to San* Francisco (2> 275 miles)! #Other lines go north-east* 

• • t • 
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to Toronto and Montreal (850 miles), and south, by the Mississippi 
valley to New Orleans (912 m8es). # Chicago is also linked dire# 
with Philadelphia and New York by a route which /.akes the 
Susquehknna valley through the Appalachians. By this route the 
distance from New York is about 70 miles less than by Buffalo. 
From Philadelphia and Baltimore there is a more southerly trans- 
continental route. It crosses the Appalachians by tjie Potomao 
valley and reaches St. Louis, the great focus ofrthe Mis^ssippi 
navigation^ after a distance* of 920 miles, from B%Uimore. Thence 
the line goes west by Kansas City, SaAte Fe, and the arid lands of 
'Aiizona to Los Angelos, on the Pacific (1,917 miles), and dftwnthe 
San Joaquin to San Francisco (2,395 miles from St. Louis). 

Lastly there is the most southerly trunk route from Baltimore 
and Washington, south-west to New Oilcans and thence along the 
gulf 'plains and skirting the Mexican frontier to Los Angelos At 
several places on this line there aie connections with the railways 
of Mexico most notably at Laredo and El Paso. 

Mexico is not ill-provid&l with railways, despite difficulties^ 
in constiuct ion between plateau and coast, but many lines suffer 
from gaps in construction which lessen their valuoi 
Lines focus on the tinning towns of the* north, 
on Mexico fity, and on the east-coasj ports. ' 
Several west -coast ports have lail connections with the United 
States, but few are linked to the plateau and east coast of Mexico.* 
The route from Topohtfiampo, north-east across MexicG and the 
United States via Piesideo, on the frontier, and St. Louis t(**New 
York, • which lacks two stretches of about 100 miles each, would 
affoid a link in a qui^k route fiom Europe to Australlsia but fine 
which has lost importance since tlfe Panama CanaLwas built. The 
Tehuantepec i ailwav from Salma Cruz to Puerto Mexico, *acroasjthe 
narrow isthmus of that name, was the forerunner of the P£iama 
Canal and still has some value. 

Central American lines merit no special notice, except the ^iort 
Panama railway from sea to sea, near the route of the canal. There 
t t are man}' gaps in tfee proposed trunk ljqp &k>ng 
• • the isthmus between North and South- America. 

/ ^Railways * Heavy gradients, volcanic activity, and lvScuri- 
i ant vegetation are all hindrances jailway 

Construction in Central Anrefica. 


Mexican 

Railways 
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SOUTH AMERICA 

• South ^America is a compact and, in the main, a tropica] cotintry. 
The mountains, which fringe its entire western coast and the 
plateau of Brazil in thp east, limit water routes to a few gr&at rivers 
wh^h flow to tlfe Atlantic, but, uvlike the great rivers of Africa, 
these are navigable for long distances from the sea. The Amazon 
Is the most# important in length of waterways. Its system com- 
pri5es*50,000 mites of safe navigation in the wet season and some 
20,000 in the dry season. Oceangoing vessels ascend at all 
seasons to Iquitos on the Sfaranon, or Upper Amazon in Peru, 
2,^)0 iXiles from the Atlantic. Under favourable conditions they 
can go 500 miles farther up-stream. * In the wet season •ocean- 
going vessels cait ascend the Madena, the chief tributary of the 
Amazon, to Santo Antonio, 1,500 miles from the sea, where rapids 
close the navigable channel. These rapids aie cncumvented by 
a railway 226 miles long, above which the river has another 500 
navigable miles to Santa Ciuz. About 400 miles of railway east- 
ward from Santa Cruz would link the navigable system of Amazon 
and Parana. Manacs, at confluence of the Rio Negio, another 
navigable tributary of the Amazon, is an ocean port although some 
800 miVs fiom the sea. Thfc Tapajoz is navigable 200 miles, the 
*Purue aljout 1,000 miles. Many othvr of the Amazon tributaries 
will probably prove to be of use for river steanieis when adequately 
charted. Excellent as the Amazon waterways aie, they are still 
of relatively little use because they lead through a densely forested # 
swam§y region, scantily populated, little developed* atid largely 
•unexplored.' ' 

• 'Bie tOrincfco of Venezuela is another huig waterway. It is 
navigable for seargoing vessels foi* about 15(J miles, and for river 
, t steamers for another 650 /niles. The Meta, its 

W ft t«rwaj8 ol chief tributary, is navigabl^Jfor some 200 miles. 
America In Colombia the Magdalena and the Atrato both 
•’ have long navigable s^retclies. It is raid that a 

canal of a few hundred yards between the Atrato and the San Juan 
would j ccimpl 0 te a waterway bttween the Atlantic and Pacific. ^ 
The most useful river system in South America is the Parana , 
system since much of it lies in temperate lands wefl suited for ’ 
agriculture jmd cattle ranching.. It presides a waterway into the 
heart*of the Argentine, Paraguay, Urtfgray, and southern Brazil! ' 

t * \ ' . » 



202 


TH^ PRINCIPLES OF ECONOMIC GEOGRAPHY 


Rosario, 240 miles above Buenos Ayres, is a busy seaport and large 
steairllrs can ascend another 100 Iniles to Santa F6. River cteameus 
ply as far as Asuncion, the capital of Paraguay, 940 miles above 
Buenos Ayres, and Concepcion. The uppef Parana is navigated 
as far as Posados. On the .Uruguay, sea-goirtg vessels r^ach 
Paysandu and river steamers go to Salto and beyond. 

Lastly the Rio Negro, in Patagonia, may be mentioned. * It* 
traverses a good sheep country and is navigable for Nearly SOOgmfles. 

Railway ^construct ion in South America has to«face the physical 
obstacles of mountains, jungle, and* swamp. Divided political 
control is another hindiance to th& con- 
* American struct ion of trunk lines and shows its influence ^in 
; Railways * the many different gauges of thef continent. The 
metre gauge is commonest on the whole, but 
Soufh American railways have been constructed on no less than 
fourteen gauges ranging between 5 ft. 6 in. and 1 ft. 8 in. Popula- 
tion being chiefly peripheral, railways (like m Africa) are mainly 
useful in linking seaports to their hinterlands, but the necessity for^ 
joining the distant west coast to Atlantic saapoits has not been 
• wholly obviated by the construction of the Panama Canal. The 
pampas of the Argentine is the only region well served by i always : 
they radiate on Buenos' Ay^cs and are an expression pf vapid 
settlement of iicli pastoral and agricultural lands. 

• So far the only transcontinental railway in South America is* 
between Buenos Ayres $nd Valparaiso. The distance is 894 miles 
of which G60 # miles are on the Argentine plain and on the Chilean 
lowlands. The lailway climbs in the Andes to a height of 10,338 ft* 
where it runs under t^ie Uspallata Pass in a 2-mile turihcl. Jn the. 
Andes t he gauge is a met re : on thb plains to east and west , 5 ft, #5 in. 

A line, which is neaily complete across the continent, i^tha* from 
Buenos Ayres north-westward by Rosario and Tucuman t o Jujify (940 
miles), skirftng the ‘Andes to the west and the wild Chaco on the 
east. A sriff gradient* necessitating the use of rack, leads td^he 
Argentine frontier, whence a short gap of, some 120 miles is being 
constructed to join the Argentine sy«tem with the railway df the 
^Bolivian and Peruvian highlands and their coastal connections to 
the west. • * 

Another trunk line of importance is that from t ^oijte video 
northward, with connection from Buenos Ayres. Thi^line traverses 
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the valuable southern provinces of Brazil to Sao Paulo and Rio de 
Janeiro J(l,986 miles). Froril Rio dc Janeiro a line runs • north 
(625 mil^) to the head of inland navigation on the Sao Francisco. 
About 6^5 miles of river navigation lead to the railhead t>f a line, 
360 miles long, fro the seaport of B^hia. 

dhile is the only other South American state which has a con- 
•siderable iy.il way system. A longitudinal line extends from 
Pisag^a, in the north, to Puerto Montt m the south, a distance of 
2,000 miles: tjjjcre arc connect ions* to all the principal ports. 
Several breaks in gauge are% hindrance to through* traffic. 
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